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COMPLETE INFORMATION ON EVERY PRACTICAL TRADE 


Turn to this comprehensive HANDBOOK with confidence. You will 
find its helpful pages crammed with the latest, most efficient and 
workmanlike ways of doing every kind of job about the home 
and in the home workshop. Carpentry, metal work, electrical 
work, plumbing, masonry, painting and decorating—all explained 
by master craftsmen. The most detailed information about how 
to choose, repair, and apply the right materials in the right places. 
Every move in the use of tools is shown by vivid hands-at-work 
photographs. All the important operations, and those “tricks of puintoacemtut recon foes: 
the trade” that play so great a part in good craftsmanship, are Sem, or suscoine_cinforcne, methods of 
explained and made crystal clear by detailed step-by-step draw- gies 
ings. Complete directions, fully illustrated, for thousands of jobs, Koh! cling 
small and large—from fixing a broken window te installing : = se 
hot-water heater; from varnishing achairto paintingahouse. £3 ‘construction: 


Groat Joints. Fires 


fod 
Es Bota 

Ph Veneers, und wood tubetitute= The various kinds of val x 

ow to chobee the materials best sulted for and Rxturen All the'cockne plambiog tools strated explanat 

the job. Sizes, typen and functions of all “types. tses, functions, and how to use ous operations of 

‘arpenty took, “how fo we, yvand therm, How tocut, ream, thread,and assemble splicing. soldering. 

‘sdjust ‘them. Al the beste fied iron and brass pipe. How to connect copper allation of various 

Bioesne of woodworking everything f fubiog and make lead joints. The technique ‘larmes 
“o avold warping to full directions oF pipe fitting, and the proper sequence of power and! 

sitting tach of the Sommon Joint. Wood fepe'in ansembling « piping nyviem. Howe: for the home, 

Saoteg an ficlng) itl bertis ee’ wet" etn hdr," and’ werlote otter Spplitwcte’nfane, monrs cheeks Kast 
‘spioning, polthing. Hiindreds‘of re. units How ts drain plumbing system when fadon, guipasent 


Food ura Sone 
Seses fon emacs 


Pinas wratd 


oe Sate 


the coupon NOW! The supply ie defaity United. Ld 


SEPTEMBER, 1945 Buy Wer Savings Bonds and Stamps regulerly. 1 


POPULAR SCIENCE 


MONTHLY 
Mechanics & Handicraft 
A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 


FOUNDED 1872 


VOL. 147 NO. 3 


CONTENTS /s septempen, 1945 


Cover: Painting by Frederic Tellander 


News 


Modern GI's Fight in Body Armor... 74 


0 
Toilet Soap Kills Germs on S' 82 
Portable Artillery Has No Kick.. 84 


Floating Shops Keep B-29' 
Inside the World’s Biggest Plane. 
He Draws with Scissors. 
Colonial Woodworking Sho; 


Patents Tell Magicians’ Secrets.. 
A Flying Vacation (Part 2) 


utomobiles 


ome and Worhshof 


Glass-Top Coffee Table. 
Wishing for a Well.. 

Wood Carving in Low Relief. 
How to Go Aloft Safely.. 
Aircraft Metals in the Home Shop. 
Who Says Portraits Are Difficult? 
Trouble-Shooting A. C. Motors. 191 


2 


JAMES L. H. PECK (Page 65) has 
more than an academic interest in 
radar. He learned to fly in 1930 and 
was one of the first pilots to shoot 
down a modern German fighter. No 
stranger to Popular Science readers, 
he is widely known for his articles 
on aviation. He is now an officer in 
the U.S. Merchant Marine. 


PUBLISHER. 2. ewe Godfrey Hammond 
ASSISTANT EDITOR... Fred ©. Newman 
AVIATION EDITOR «ws. ©. B, Colby 


HOME & WORKSHOP EDITOR . Horry Welton 
EDITORIAL ASSOCIATES: Alden P. Armognoc, 
8. T, Richards, Horry Somuels, Michele de Sent, 
Volta Terrey, Fronk Rowsome, Jr., Corl W. Bertsch, 
Ruth Westphal, Edward F. Allen, Devon Francis, 
Gold V. Sonders, Jomer L. Freeman, R. P. Steven. 
son, Robert Gorman, Elsie E. Brandt. 


ART ASSOCIATES: Stewart Rouse, Williom Patrick, 
Somvel Dukler, Frances Cooper. 


PHOTOGRAPHY: W. W. Morr, 


POPULAR SCIENCE 


Announcing a new, 
better synthetic rubber for tires 


Another example of "building for today, testing for tomorrow" 


B. F. Goodrich has announced 
that it is now making tires of a 
new kind of synthetic rubber, dif- 
ferent from the synthetic rubber 
which is in general use by the tire 
industry. 


‘The new rubber is a B. F. Good- 
tich development. Tires made of 
ic give longer wear than chose 
made of ordinary synthetic. They 
run cooler, which is especially im- 
portantin big truck tires that often 
get hotter than boiling water under 
heavy loads on hot pavements, 


The new rubber was actually 
developed months ago and made 
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in plants operated for the govern- 
ment by B. F. Goodrich, For a 
while it was used only in military 
tires, then in tires for heavy trucks. 
Now it is also going into new 
B. F. Goodrich tires for passenger 
cars. Tires containing it will stand 
up better under heat or under con- 
stant flexing, will wear longer, 
will even have more resistance to 
bruising or damage from accident. 
They'll also have more resistance 
to cracking, and they'll be able to 
stand higher speeds. 

This new, better rubber, so im- 
portant it was a military secret 
until recently, is one more ex- 


ample of constant development at 
B. F. Goodrich—the kind of im- 
provement that will bring America 
far better products after the war 
than we ever had before. Yet it's 
only one of dozens of tire im- 
provements made by B. F. Good- 
rich in the last few years. It's 
another indication that you get 
extra value, extra economy, when- 
ever you buy a B. F. Goodrich tire. 
TheB.F Goodrich Company, Akron, 0. 
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perts when you bi 
battery. Follow th 


mile ocean-spanning Clippers, 
for service with our fighting 
forces in jeeps, tanks, half-tracs 
and other vehicles. 


EXPERTS CHOOSE 


‘The qualities experts look for 
in a battery are the same you 
need in your ear battery— 
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ost 


‘That's what you get when you 
buy an Auto-Lite battery—speci- 
fied as standard equipment by 
Teading automotive engineers. 


AUTO-LITE BATTERY CORPORATION * TOLEDO, 1, OHIO 
Menufacturing Plonts ot: Wingata Falls « lndlanapelis « Anna » Oakland » Olahoma City « Teeate 


AUTO-LIT 
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ars of stage, screen and radio 
J-way conversations with men 
‘women at the fighting fronts. 
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THE BIRD WITH THE 16-MILE TAIL 


The wire you see with the parachute on the end 
of it is a telephone wire, being payed out from 
a C-47 cargo plane. 


Bell Telephone Laboratories, working with 
the Air Technical Service Command of the 
Army Air Forces, developed this idea. It will 
save precious lives and time on the battlefield. 


A soldier throws out a parachute with the 
wire and a weight attached. The weight drops 
the line to the target area. From then on, 
through a tube thrust out of the doorway of 
the plane, the wire thrums out steadily — 
sixteen miles of it can be laid in 6 2/3 minutes. 
Isolated patrols can be linked quickly with 
headquarters, Jungles and mountain ranges 


no longer need be obstacles to communication, 


This is in sharp contrast to the old, danger- 
ous way. The laying of wire through swamps 
and over mountains often meant the transport- 
ing of coils on the backs of men crawling 
through jungle vegetation, and in the line of 
sniper fire. It is reported that in one sector of 
the Asiatic theater alone, 41 men were killed 
or wounded in a single wire-laying mission. 

Bell Telephone Laboratories is handling 
more than 1200 development projects for the 
Army and the Navy. When the war is over, the 
Laboratories goes back to its regular job — 
helping the Bell System bring you the finest 
telephone service in the world: 


BELL TELEPHONE LABORATORIES Exploring and inventing, deviting 


ond perfecting for the Armed Forces al war and for continued Improvements and economies In telephone service. 
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Coming Next Month 


| A COLORFUL LIFE is in store for you after 
the war. Homes, offices, and factories will 
blossom with all the hues of the rainbow as we 
apply new knowledge of the use of color for 
| beauty, comfort, and safety. To help you share 
in this brightening-up process, Popular Science 
publishes a 14-page article, illustrated in color, 
on the scientific selection of paint shades for 
any given purpose. 


A BUSINESS OF HIS OWN was what Sal 
| vator Selvatori wanted when he got his 
charge from the Navy. Now he refurbishes old 
furniture, and fashionable New Yorkers are 
beating a path to his door. GI’s who are look- 
ing forward to being their own bosses “after the 
duration” will be encouraged by the story of 
this enterprising veteran’s success. 


SEEING EYE OF ELECTRONICS. Are you 
up to date on the cathode-ray tube? Until re- 
cently only a scientific curiosity, it has found 
countless new uses under the stimulus of a 
mechanized war. John W. Campbell, Jr., tells 
how it works and describes the many kinds of 
jobs it will perform in the postwar world. 


“LOST IN THE ARCTIC!” Those words, 
‘once so tragic, have been robbed of much of 
their terror for airmen who fly above the snowy 
wastes at the top of the world. Our flyers know 
that if they are forced down, the Arctic Search 
and Rescue Squadron will soon be out after 
them—with planes, sled-pulling huskies, even 
Saint Bernards. Read C. B. Colby’s story of 
these good Samaritans of the snows. 


NOW WE KNOW just how good the Germans’ 
weapons were. Victory has given us the chance 
| to clear up many wartime mysteries by examin- 
ing and testing guns and’ vehicles alongside our 
own. There were many surprises in store for 
the Ordnance men who made these tests—and 
for P.S.M. readers who see the results in a 
comprehensive article next month. 


MODEL HELICOPTER. You'll know a lot 
more about vertical-lift aircraft after building 
the “Skyhook” model helicopter from plans by 
Roy L. Clough, Jr. The author has cleverly 
met the problems that beset all builders of 
helicopters, big or little, to produce a modei 
that is easy to build—and actually flies. 
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Tine is a definite I.CS. type. The records of 
100,000 current students... more than 5 million are you the 


students since 1891 . . . supply the outlines, 


Here’s how the typical enrollee shapes up at 
the time of beginning his studies I C 
He is an adult. In good times or bad times, he ° e e 


is an employed man. Circumstances have pre- 
vented his attending a college but he isambi-  FWpe Of man? 
tious, intelligent, determined to acquire the 

specialized training that will help him in his este teeee 
present job and prepare him for a better one. afeeonazane “fp 


Does the description fit you? Then you'll be 
interested in what I.C.S. helps these students 
to achieve. In a single 30-day period we have 
received as many as 635 student letters report- 
ing advancement in salary and position. In a 
period of 120 days we have received 1,920 
such reports. 


Graduates include the presidents, board 


chairmen, chief engineers or chief chemists of vegans 

some of the largest steel, airplane, chemical, “eescest 

railroad and electrical equipment companies bat 

in the country. Thousands of others have reg- seccbat OF eacccne 
istered substantial successes in their chosen Segecece i tereecece 


cescese 


fields. Here's the kind of coupon they signed opseceents 


and mailed. c 
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BOX 7631-1, SCRANTON 9, PENNA. 


Without cost or obligation, please send me full particulars about the course before which 
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“Genadion residents send coupon to, international Curetpondcnce Sakis Canodien, [44.~ Montes, Conads, 
‘Briltsh residente vend coupon to 1. C. S., 11 Kingecey, London, W. C. 2, Bhi 
DISCOUNT To DISCHARGED VETERANS SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 
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ee » ARE YOU ASKING « ee 


“How Can | Make Sure of 
My Peace Time Success? 


T’S a vital question for you to 
nswer soon. 


For postwar adjustment will change 
many things. Jobs that are good now 
may be very different then. War em- 
phasis is on production in the plant— 
peace may shift it to the office, store, 
management and sales, Overalls and 
slacks may, for many, give way to white 
collars and dresses. 


Now is the time to plan and pre- 
pare—to get ready for the new 
opportunities. By training now in 
spare time, you can get in on the 
ground floor when peace comes. 


WousTRIAL | 


MANAGEMENT 


LaSalle home study training— 
complete, authoritative, moderate 
in cost—will quickly prepare you 
for your chosen field, ready for the 
preferred positions. In our 37 
years, over a million ambi- 
tious men and women have 
found it interesting and help- 
ful in securing promotions or 
better jobs. 


Send the coupon at right for 
full, free information. Or if 
you are not sure which is the 
best field for you, write us for 
our frank counsel—without 
obligation. 
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Good Jobs Like These Get into a Busy Field With 
Go To Men | Train a Bright Peacetime Future 


YOU MAY NEVER SEE A BETTER 
TIME TO GET STARTED IN RADIO 


I want to give every man who's interested in Radio, 
either professionally or as a hobby, a copy of my Lesson, 
“Getting Acquainted with Receiver Servicing"—absolute- 
ly FREE! It’s a valuable lesson. Study it—keep it—use 
it—without obligation! And 
with it I'll send my 64-page, il- 
lustrated book, “Win Rich Re- 
wards in Radio,” FREE. It de- 
scribes many fascinating jobs 
in Radio, tells how N.R.I. 
trains you at home in spare 
time, how you get practical 
experience with SIX KITS OF 
RADIO PARTS I send. 


My Radio Course Includes 


TELEVISION 2 ELECTRONICS 
FREQUENCY MODULATION 


‘Think of the NEW jobs that Television. Frequency Modu- 
Tntion, “Electronics, ‘and other ‘developments will open. in 
the ftiture! I will train you to be ready to cash in whe 

Amazing. wartime developments are converted to “new 
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Kood pay for hundreds of other men. I will send it to you 
without obligation. MAIL THE COUPON! 


Good Future for Trained Men 
in Radio, Television, Electronics 


‘The Radio Repair business is booming NOW. There is 
food money axing adios in your spare time or own fu 
ime business.” And trained. Radio ‘Technicians. also. fn 
wide-open opportunities In. Police. Aviation and. Marine 
Radio, in Broadcasting, Radio Manufacturing, Public’ Ad 
‘work, etc. Also. there are good. Jobs operating. 

ining and tnataling “Radio Vcauipment used, in 

‘not jurches,”noapitals.omicen. the- 

‘Send for FREE book which pletures. Your 


‘Think, of the boom coming when new Radios can be 
made! Think of the backlog. of business Built-up inal 
ranches of Radio! “Abd think of cven greater opportu 

a when ‘Television, FM, Electronics, can ‘be offered. to 
ihe public! "Use only’ a few hours of your spare time each 
Week to get Into Radio NOW. You may never again nee 
the ‘ume “when It will be ao easy and’ prostable to get 
Muted.” Mall coupon for complete Information. 


Many Beginners Soon Make $5, $10, 
a Week EXTRA in Spare Time 


The day you enrolt I start sending EXTRA MONEY JOB 
SHEETS to help. ike EXTRA money xing Radios 
im spate time while learning. You LSARN Radio prin: 
ciples. from ty" ¢ rasp, Lemons PRACTICE what 
You.learn by building real Radio Cireuits with the six Kits 
or Radio parts I 'send—USE your knowledge to. make 
EXTRA ‘money’ while getting ready for a good full time 
Radio job. 


Mail Coupon for FREE Lesson and Book 


MAIL THE COUPON for your SAMPLE LESSON and 

FREE 4-page book. See how 

practical it is to train at home 

in your spare time. Read the de- 
See. the 


MAIL § 
COUPON in an envelope or paste 
it on. a penny” postal 1 MUL ze FREE 
4. E. SMITH, President, Dept. 54P3 pill val. Please write pininly 
National Radio Institute, Pioneer 
Home Study Radio School, Wash g Same 
ington 9, D. C. iigae 
Address. 
' 
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Goon For Born nei, FREE 


E. SMITH, President, Dept. 5JP3 
National Radio Institute, Washington ® D. C. 
Mall me, FREE, without obligation. Sample Le 

vig Rich Rewards in Radion” (No 


You Build These and Other 
Radio Circuits with 
6 Big Kits I oat 
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ERE the great personages of the past victims 

of a stupendous hoax? Could such eminent men 
of the ancient world as Socrates, Pericles, and Alex- 
ander the Great have been deluded and cast under 
the spell of witchcraft—or did the oracles whom they 
consulted actually possess a mysterious faculty 
of foresight? That the human mind can truly 
exert an influence over things and conditions 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of these 
sages of antiquity, but a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites, rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them. Telepathy, projection of thought, the materi- 
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac- 
tices, but instead, demonstrable sciences, by 
which a greater life of happiness may be had. 

One of America’s foremost psychologists and 
university instructors, says of his experiments with 
thought transference and the powers of mind—“The 
successes were much too numerous to be merely 
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THE GREATEST 
POWER ON 


EARTH / 


of Min 


lucky hits and one can see no way for guessing to 
have accounted for the results.” Have you that 
open-minded attitude of today which warrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for years? 
Advance with the times; learn the truth about 
your inherited powers. 


Let this free book explain 


‘The Rosicrucians (NOT a religious organization) have been 
Jeadersin introducing the ancient wisdom of mental phenom 
ena. Established throughout the world for centuries, they 
have for ages expounded these truths to those thinking men 
and women who sought to make the utmost of their natural 
faculties. Use the coupon below—avail yourself of a pleasing 
book of interesting information which explains how you may. 
acquire this most unusual and helpful knowledge. 


Tbe ROSICRUCIANS 
(AMORC) 
USE THIS COUPON = 
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The famous 64-page, 


fact-packed book 
that has stimulated 
thousands of men! 


“Forging Ahead in Business” is a practical, 
thoughtfully-written book with “punch” and 
common sense on every page. It carries a 
message of vital importance to every man who 
wants to make more money, get a better job 
and improve his station in life. 


Partial Contents: 

Success © Highway of Achievement 
Career Making Decisions 

ed Knowledge @ Failure and Success 


Noted Contributors 
Among the prominent men who have con- 
tributed co the Institute’s training plan, which 
is described in “Forging Ahead in Business,” 
are: Thomas J. Watson, President, Interna- 
tionalBusinessMachinesCorp.,CliftonSlusser, 
Vice President, Goodyear Tire & Rubber Co.; 
Frederick W. Pickard, Vice President and 
Director, E. I. du Pont de Nemours & Co. 
Simply return the coupon below, and your 
FREE copy of “Forging Ahead in Business” 
will be mailed to you. 


MAIL COUPON TODAY 


ALEXANDER HAMILTON INSTITUTE 
71 West 23rd Street, New York 10, N. Y. 
4 Wellington Street, West, Toronto 1, Oot. 
me, without cost, a copy of the 64-page 


RGING AHEAD IN BUSINESS.” 
Firm Name. 
Business Address... 
Positio 
Home Address... 
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Prepare now for a 
well-paid position today and 
a postwar career that is different, fasci- 
nating and profitable. Photography offers ever-i 
creasing opportunities for both men and women, 
FREE book tells how N.Y. 1. experts can quickly 
train you at home or thru resident, da ay of evening 
instruction in our up-to-the-minute N. Y. studios, 
Start now. ALL branches of black and white, motion 
picture and COLOR photography. Write TODAY! 
nelte™ York Institute of Photography 


10 West 33 Street fork ty Me Ye 


“HGH SCHOOL = nome 


DRAFTING 


‘More good Jobs now in Drafting, Learn AT HOME 
we time (or at our Chicago School). Send 
porteard for FREE TRIAL LESSON and see how 
easy to learn and get a good Job. 
CHICAGO TECHNICAL COLLEGE 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 
Money-Making Career Open 
to Men and Women, 18 to 50 
Hundreds of men and women between 18 and 50 make £10 (9 420 in 
teres iia slant Merit Stine sapere 


‘riuma and 


iy. knew 
Fadependence and” prepare for future 
qualifying “for, your Diploma.» Courve 
be completers tn'7t0' 4 mouthe, Many” 
while they learn, Begin your training at once. 


Anatomy Charts & Booklet FREE 


Shiny needed supple, Fit eure to 
Ear Send te coupen at ence fer complete 
a aa-Page ila 


TWE COLLEGE OF SWEDISH MASSAGE 
Dept. S70u. 100 east Ohie St Chicane files 

ease send me FREE abd pestpaid. Anatomy Charts, 32-paxe 
‘Booklet and camplete etatls on Home ‘Training. 


Name 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your inven- 
tion.’ Why? Because manufacturers everywhere presently engaged 
tn war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
nd sell for civilian consumption as soon as the war is over. This is 
‘what happened during and after the last war, Hence, the smart thing 
for you to do is to look ahead to the future too, Protect your inven 
tion and yourself by applying for a patent now. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important 
Questions concerning Patents that inventors constantly ask. Tt tells 
what facts, drawings, sketches, etc, are necessary to apply 
for a Patent; how to protect your invention through dated and wit- 
nemed disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
bbe paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 
Inrge commercial successes ; how Patents covering improvements 
ito ‘can be profitably utilized and marketed; tells countless other 
racts of interest, 


Why You Need Expert Assistance 


‘The Patent Laws were enacted for your benefit—to give you protec- 
tion for the features of your invention which are Patentable. But 
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‘This phase of the procedure is so complex that the Patent 
Office advises the Inventor to en 
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Ways to Reclaim Old 
Fluorescent Tubes 


Iv answer to BRL, there are two uses I 
can suggest for burned-out fluorescent light- 
ing tubes—one for recreation and the other 
for utility, Throw a tube into a swiftly flow- 
ing stream, and with a .22 caliber rifle shoot 
off the end. As the tube bobs up higher, keep 
on shooting until it sinks. For utility, the 
larger size might be used as the outer tube of 
a Liebig condenser. Cut off the ends and clean 
out the fluorescent material; then take two 
large corks and cut two holes in them. Into 
these place a short piece of tubing and slide 
the corks into a tube longer than the fluores- 
cent one. Connect this with rubber tubing to 
a retort and place the other end over a flask. 
By running water through the outer tube 
from bottom to top, you can distill liquids. — 
W.CN., Rock Hill, 8.0. 


This Man Has a Vision 
of the Ideal Trailer 


Like a lot of other men, I want to build a 
house trailer. Present trailers are all right 


in their way, but they are built primarily for 

use around tourist 

camps where elec- \ \ \ Wh 7 
\ 
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tricity and water 
pressure are avail- 
able. I want a trailer 
that carries an inde- 
pendent electric sys- 
tem and water sys- 
tem of its own. T 
know there are small 
gasoline-electric gen- 
erators built, but 
they are heavy-duty 
affairs, and they 
weigh and cost a lot. . 

How about rigging up a very small gasoline 
motor to drive a car generator and battery 
system? I think an electric refrigerator 
would be convenient in a trailer. So would 
an electrie razor. 

As for water, the only thing I have thought 
of is a water tank with air pressure. I see 
that airplane oxygen bottles are for sale at 
the war-surplus outlet stores. How would 
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they do for pressure tanks? Would a built-on 
hand pump do for it, or could a small com- 
pressor be connected to the car motor? 
Maybe gasoline service stations would let 
you fill the pressure tank from their air hose 
for a price. 

Butane gas is very nice for cooking. With 
this and water pressure, it would be simple 
to have a small water heater, and with hot 
and cold running water, a shower bath could 
be arranged. I have been thinking of using 
Plexiglas for windows, and perhaps a small 
bomber blister for a skylight. Outside of 
these things, I would like a gas-operated 
refrigerator, and I'd like to know if a small 
one could be made to use butane gas. 
J. R.N,, Bell Gardens, Calif, 


Here Are Suggestions for 
Braking Power Snow Sled 


I nave some ideas that may help P. H. with 
his braking trouble on his power snow sled. 
The first, and probably the most efficient, 
way would be to mount a marine transmis- 
sion between the mo- 
tor and the propeller 
that would enable 
him to reverse the 
propeller and allow 
it to serve as a brake, 
This method would 
bring him to a com- 
plete stop regardle: 
of the snow condi- 
tions. Maybe flaps 
would do the trick. 
They do all right on 
Army and Navy fight- 
ers and bombers. 
They could be closed to lie flat along the 
fuselage of the sled and opened either 
hydraulically or electrically. A search of war 
surpluses now for sale should reveal some- 
thing usable. What I had in mind was an 
electrically operated device called an actu- 
ator. It would snap the flaps open in a 
fraction of a second and slow down the sled 
considerably, although it would not bring it 
to a complete stop.—A. R., Bedford, Ohio. 


A. R. has ideas, but they bring up practical 
difficulties. A reversible propeller would, 
more than likely, snap the shaft if it were 
used suddenly to brake a swift-moving sled. 
Flaps opened toward the wind would also 
snap; away from the wind, they would have 
only a slight effect. Perhaps the drag device 
used on dog sleds is the best type of brake. 
It’s simply a flexible board fixed to the 
forward end of the sled and suspended from 
the rear by a spring. When the operator 
steps on it, a serrated steel blade at the end 
digs into the snow or ice and stops the 
sled. —Ed. 
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INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected, A United States Patent gives you this protec- 
tion, The first step toward inventive success always is— 
and always kas been—the application for a U.S. Patent. 
There is no other way to protect your invention in 
accordance with the laws of this country. 


MAKE THIS RECORD NOW 5 you ave an in- 
vention, and wish to secure it for the future, act a1 once. “Have it 
dated now and recorded in our office. We will send you this FREE. 
Invention Record Form for the purpose.” Fill out the. Invention 
Record Form fully describing the nature of your invention. ‘Make 
a sketch of its main features, Mail it to us and we will record the 
date it, was received in our office. The earlier the date the better 
your chance of combating rival inventors who may lay claim to 
your idea later, Don't delay a single minute in taking this im. 
Portant step. Your whole future may depend upon it.” Mail the 
Coupon for our FREE Invention Record Blank ond New FREE 
Book Today! 


HOW WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS The U.S. Patent. Office 
strongly recommends—unless the inventor is familiar with such 
matters—that he employ the services of a Registered Patent Attorney 
in the preparation of his Patent Application. We are Registered 
Patent Attorneys fully qualified to represent you at the Patent Office 
We have had long experience in studying hundreds of types of 
ventions, This gives us the ability to judge your invention and to 
describe it accurately and convincingly in technical language. It 
gives us the perception to center arguments upon those details of 
your invention which, in our judgment, will be looked upon most 
favorably by the Patent Office Examiner, 


Mail the coupon today for our new FREE Book, “How 

to Protect, Finance and Sell Your Invention,” and our 

E Invention Record Form—-maybe this step will 

the way to future security for you and your 
Act Today! 


H 
Family 


We paint no glowing road to fortune—but if you have 
an invention. if it cervet @ definite new need « 
ifehe Puble accepts te “wre can tll you tay’ provide 
the sedarity and benefits you are seeking. 


MeMORROW & BERMAN 


Patent Attorney: 
142-D Adlantic Building 


Zs 
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NVENTDRS 


TO PROTECT THEIR 


Invention Record 


Know How Successful 
Inventors Protect and 
Sell Their Inventions 


Our new FREE Rock 44 the 

Fentions and. Patents. ofthe 

srery inventor should have." Sih tl 

{or‘our book “How to Protert. Yinanee and well 

‘Your Invention’ and eam these important tacts— 

How to know if there ita prior U. S. patent 
‘on your invention. 
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How you may patent an 
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How to protect yourself in 
making” ro 
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LEARN HOW 
EASY IT 1S TO 


New Booklet Shows You 


With Over 50 Photographs 


You'll really go for the “How to Fly a Piper 
Cub” booklet. It takes you on a typical 
flight lesson . . . from pushing the Cub out 
of the hangar to landing it and putting it 
away. Written and directed by a certified 
flight instructor. Includes many other fea- 
tures and full-color pictures of Piper Cubs. 
For booklet send 10c in stamps or coin for 
postage-handling. Piper Aircraft Corpor- 
ation, Dept. PS95, Lock Haven, Penna. 


: Se. 
PIPER CUB 


POINTS THE WAY TO WINGS FOR ALL AMERICANS 
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P.S.M. Spells Relaxation 
for This Active GI 


I’ve seen with Patton's army from the day 
I hit Europe to the mopping-up process that 
saw the war's end in the European Theater 
of Operations, and your magazine has given 
me many moments of relaxation. I can even 
forget sights like Buchenwald by thumbing 
my worn copies of PoruLar Science.—Cpl. 
G. F., APO, New York City. 


Gus Wilson Saves Money 
for a Perplexed Motorist 


My ravorire article has always been the 
story about Gus’s Model Garage. Some time 
ago, I read where Gus's genius for trouble 
shooting was put to a test in finding a short 
in a car's wiring system. He discovered it 
in a wire connecting with the trunk lid of 
the car. A week ago, at Delaware Water 
Gap, Pa, I ran into a similar difficulty. At 
sundown, after driving most of the day with 
no trouble at all, I switched on my dim 
lights. They were on for a second, then they 
flicked off and then on, and so on, Each 
time they went off, 

my ammeter flew to ~IN CASEIGET STALLED 
full discharge. When 
I switched them off, 
the ammeter regis- 
tered normally until 
T turned on the lights 
again. Any position 
on my light switch 
gave the same re- 
action. 

For a time I was 
at a loss for an 
answer. Then I re- 
membered Gus's case. 
I pulled over to the side of the road, and 
asked my wife to look at the rear lights. 
There weren't any. So then I told her what 
T had read in Porvtar Science, and I diag- 
nosed the case. Sure enough, when I opened 
my rear-deck lid, I found that my suitcase 
was hitting the wire that ran from the body 
to the deck lid. I removed the suitcase, and 
my troubles were over. Thanks for a swell 
magazine, and special thanks to Gus for 
suving me a repair bill and a possible fine— 
J. W. C,, Drexel Hill, Pa. 
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AUDELS REFR. 
AIR CONDI HONING Guibe, 


ny from Cover to Cover—1280 Pages, Fully Lins” Covering 
Bripelpies servicing. operation & repair of household, com 
listrial reffigeration & air conditioning. A ‘geld 

lal Important facts for engineers, servicemen, wert 


AUDELS. CARI ENTERS & BUILDERS 

IDES—4 +96 
aA ol, ‘Mlustrated Me saisiad s¢ isis seacietos ie 
‘carpenters, joiners, builders, echailes'and all woodworkers. 
Sols 1000 pages, 3700 illustrations, exible covers. Poeket size. 
Eacit volume sold'separacely $1.30 aval. 


AUDELS AUTOMOBILE GUIDE. 


‘A practical quick ready reference 


juses dk auto tape Diesel en 
Biter, 1940; pages fustrated. 3. chapterm Tadered. 
‘Mandard book Yor Biechanies. New fuld drive covered. 


AUDELS DIESEL ENGINE MANUAL $2 


‘4 practea fnewers oo the 
dese engi, n= 


AUDELS WIRING DIAGRAMS. 


0 Pages, Iiuatrated, Gives practical facta on 


AN AUDEL GUIDE IS A GOOD FRIEND! 
Use the broins and experience of others in these Guides of the 
& Trodes. Sove time and money with right methods, short cuts, 

labor saving CHECK NOW! You con look over ony Aud 
Guide in your home. Start the Easy Payments if sotisfied. 


iplatorys Highly Bodorsed 


AUDELS PLU: 
GUIDES—4 


turer sprineipl 


AuDELS sti METAL Woes (ee a TT AenRED 
EET! 
n HANDY 809 a IM ALL ORDER 


a aus, ieee guage. Mel iades. Vino. . AUDEL & CO.,49 W. 23 St. NewYork 10,N.Y. 


Please mail me for 7 days’ free examination the books 
AUDELS aN LAYOUTS. Marked 0X) below. T agree) to mail $n 7 days on each 
Bee Ba 


book or set ordered, and to further mail $1 month on each 


Mecha book or set ordered untill have paid purchase price, 
pe If 1 am not satisfied with Guides I will return them. 


1s Guide . 


‘Audels REFRIGERATION & Air Condi 
‘Audels POWER PLANT ENGINEERS GUIDE. 


AUDELS. ANSWERS, rr 
LUE PR $2 


ves PRI WNT FA DIN ‘types of bios prtat’ reading 
ling ship & airplane. 376 paxes, fully ilusteated. 


AUDELS NEW MACHINIST 5 
TOOLMAKERS HANDY BOOK. 


ei 
Ait other inschine toot 
‘indexed, > sections 


pai 
hop. Plies. S—tlow to Use the 
ry to, read and understand A abop 
swern your auestiona. 


UD! 7 ATHEMATICS 
fates TIONS HORMECHANICS $2 


Cee AO? Pon men Anes 32 
iathematics from beginnine- How ta figure correctly. 
Eagy, correct methods covering a complete review. 1. & Indexed 


NDY BOOK 
AUR teat APELEC TCE 


OMaster PAINTER and DECORATOR: : 
‘Audels GARDENERS & GROWERS GUIDES (4 Vols.) : 
INEERS and Mechanics Guides 


perkrerrrr’ prrereeevpereeererrrers 


dF Terrmipeluting 


Weadlng: roserea 


AUDELS RADIOMANS GUIDE... $4 
Ae 10, 2. ie aa “of radio including Ejcaieney 


AUDELS BLECTRONIC DEVICES. 


it What You Want to Know About Flects 
‘ood, Covers Mhotn-lecteie eels & thei sppilaticn. At 


{ittmination, Wreatenies, voltae, piatecell tube, Obars Lew, 
ring diagrams, ete. 
AUDELS WELDERS GUIDE. $1 
concise, practical tert on operation 
machines forall mechanies. Over 400. 

ne cluding silane work. 


Iethods of electric and 


AUDEL, Publishers, 49 W. 23 St.,N.Y.10 "employed by. 
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1 pt. of Pyroil 


(IN CRANKCASE) 


1 0z. of Pyroil 


(With EVERY 5 GAL. GAS) 


..- ADDS MILES 
TO YOUR CAR! 


It's one thing to keep your motor clean 
—but that is enough. The maintenance 
of proper lubrication is equally vital. 
‘That is why your gas station attendant 
prescribes Pyroil in regular dosages. It 
removes sludges, gums, carbon forma- 
tions—but, even more, it maintains a 
clinging fim of oil on piston and cylinder 
walls. “That means less frictional wear— 
less rust and corrosion—more miles of 
carefree driving. 


Manufactured and Guaranteed by Pyroil 
Company, 
W. V. Kidder, Founder, 982 Main Street, 


La Cr Wis. 


Pyroil adds 
life to your 
car!... 


‘ROIL COMPANY 

12 Main Street, La Crosse, Wisconsin 

| L want my car to last and run properly. Please 
tell me more about Pyroil and how it can ac 

| complish this for me. 

| Name. 

| Address. 

| City or Town. 


ad 
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Handicapped Machinist Submits 
Better Name for Lazy Tongs 


ANswenNc the request for a better name 
for the so-called lazy tongs, I submit “ex- 
tension pliers.” It is the term I have used 
for this most useful 
tool for a good many 
years. A veteran of 
World War I, I was 
retired as a first 
Meutenant and rated 
as totally and per- 
manently disabled. 
Today I depend on 
my extension pliers 
for many things, 
even for tying and 
untying my shoes. 

I operate a busi- 
ness and do consider- 
able work in a machine shop, where I would 
be lost without the extension pliers to obtain 
tools and parts out of my reach and to pick 
up items of various kinds off the floor. Dur- 
ing World War II, our shop has been turning 
out parts for aircraft engines, and I have 
depended on this tool to help me overcome 
my physical handicap. It is definitely not a 
lazy tongs, but a decided asset in my shop. 

Not being able to find them in stores, I 
have made extension pliers both for myself 
and for other shop men. I have used heavier 
tools of this kind to extract castings from a 
die-casting machine and to lift a crucible 
from a furnace or heat-treating oven. Per- 
haps the heavier tool should be called “ex- 
tension tongs.”—L. T. H., Lawrence, Kan. 


a, UTH'S PLIERS 


How to Remove a Rock Ledge 
from Your Driveway 


Some time ago a reader requested a method 
for removing a ledge of hard rock that 
blocked his driveway. I have not seen a 
solution of his problem appear in your mag: 
zine since, so I submit the following sug: 
gestions, which I hope will be helpful. Build 
@ hot wood fire on top of the ledge, and 
allow it to heat the rock to a considerable 
degree. Haul off the coals and throw a 
bucket of water on top of the ledge, which 
will crack up into slabs that can easily be 
picked off. I used this method on an engi- 
neering project in Vermont many years ago, 
and it worked very well. The sudden uneven 
expansion and contraction did the work— 
R. K. C,, Detroit, Mich. 
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PLL SHOW YOU HOW 10 SUCCEED. RADIO 


A RADIO SERVICE A GOOD JOB IN RADIO & RADIO-ELECTRONIC 
BUSINESS OF YOUR OWN TELEVISION BROADCASTING SERVICE ENGINEER 


NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 
RADI NIC: 


for practical easy 


LEARNING 
SPRAYBERRY TRAINING GIVES YOU BOTH 


TECHNICAL KNOWLEDGE— SKILLED HANDS 
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Many Patents...If Secured Now...Have 
3-Fold Chance to Become Profitable 


Do you realize the value of your labor- 
saving or time-saving device your 
improvement on a machine : your 
gadget that does some job better or does 
‘a job automatically that has never been done 
before? Man—then think this ove 

NOW ls the sme to have 
Gnd" prosecuted ‘because 
‘American man 

fre planing th 
fntie 


i you invention wil 
‘your Invention w 
our Gov 


‘One or more war goods 
‘Suanutacturers may tse it 
p 


You Yor nearly fifty years: 
Post-war 
WHATEVER Your 
VaNHONSFHERE Is 'NO BETTER TIME THAN THE 
PRESENT TO DO SOMETHING ABOUT IT. 
GET THESE BOOKS—THEY'RE FREE—THEY 
TELL YOU WHAT TO DO 


00 O1 AVHM NOA TIL AZHL--39Ud FA.ATHL--54008 3SGHL 139 


SUCCESS COMES TO 
THOSE WHO ACTI 


SEND THIS COUPON 


940-K MERLIN BUILDING © WASHINGTON-6, D. C. 


nas 
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Get Started in Radio 
TEN “HOW-TO-DO” BOOKS 


Get 4 solid foundation in 
these T0e Urey text ook 
[profusely lllustrated, cont 


meant of 


Backed “i 
Feference 
money ba 


hese ‘handy, ‘books. “xcellent. for 
rors fecal bray. Your 


Pook, Beara 
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fer acon correction ot tan 
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San ner toe tanks 
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acts =a ichiat he, Den. THF eae 6, 


aaron 


beeen a Cotcer UNTIL THE WAR IS OVER! 
Sines 1929 Cal-Aero Technical Institute has been spe- 
‘lalizing in modern. progressive training for Aeronauti- 
cal Engineers and Master Aviation Mechanics, Prepare 
new fer your Aviation Career. BE READY! Opportuni- 

ties are great today and will be greater in 
tomorrow's Age of Flight. DISCHARGED 
VETERANS —Write us about Aviation Train 
ing as provided under "G. L Bill of Rights.” 


GRAND CENTRAL AIRPORT 
GLENDALE 1, CALIFORNIA 
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Prepare Now for a Good-Pay Job in.. 


ONLY DeFOREST'S OFFERS 
YOU THE ADVANTAGE OF 
MOVIES 


TO HELP You Lear 
RADIO . ELECTRONICS 


FASTER-EASIER 


-.. AT HOME 


HERE'S WHAT DEFOREST'S 
A-B-C “SYNCRO-GRAPHIC" 
TRAINING INCLUDES .. . 


portunities which wartime needs and experiences are 
developing! U e time talay to store-up p 
nce for good-pay tomorror 
Trained men will be needed for the huge postwar 
s of Radio and Electronics, Bros 


food pa 
Tndustry. 
ential Train 
oratories shown at Kft. Mall cuupon haley. 


Address. 
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ieematios. Succ bee 
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“Pll show YOU 


how to make yourself 


TOUGH asa MARINE 


. double- 
quick time 


-+.OR IT WON'T COST YOU A CENT!” 
says Geange F. Jowett 


WORLD’S GREATEST BODY BUILDER 


"Add inches to’ your 

ext of your” ody 
Trorld over, includ 
I'ieitiah Armed Fortes 


GIVE ME 10 MINUTES A DAY! 


Show You My Secrets Of Body Building 


tinal, YOU are fully 
‘o "The Jowett 
fecior, Atlantic Cus. "is the 


Parwieal 


Send Now For Jowett’s Photo Book Of Famous 
Strong Men And Folio Of Inside Secrets 


you hove to gain strength and how to) 
sie yur tien 
‘or linited 


Te too late! 


Jowett Institute of Physical Culture 
230 FIFTH AVE... DEPT. 882, NEW YORK 1, N.Y. 


JOWETTS PHOTO BOOK OF 
FAMOUS STRONG MEN AND 
FOLIO OF INSIDE SECRETS 


Mew York t, Ne Ye 


George F. dowett:—Vour ofter sounds e008 to me. 
Photo Back of Strong Sten und Inside Secreta, bath FREE. 


START YOUR OWN 
REFRIGERATION 
REPAIR SHOP! 


Exceptional opportunity for men of all ages up to 60 
who like to work with tools. Learn to be a service 
mechanic in REFRIGERATION. Our practical, thor- 
ough home training is easy to grasp in your’ spare 
hours with a common school education. Learn how to 
start your own business with 850.00 worth of tools 

in garage. basement or small shop. Or 
FREE | take a well paid job in this active field. 
Booklet 


© Write for FREE BOOKLET today. 


MECHANICS TRAINING SCHOOL 


4701 West Pico 


Dept. 5-8 ‘Los Angeles 6 Calif, 


MOVIE 
PROJECTION 
THEATRE MANAGEMENT 


“WEAN = : 


Pays! 


MONEY- 
MAKING 


‘aking 1s one of America's high industries in wagos. 
Nearly. ae i -Torough. basle home eourge 
faye. sous fon. it you have aptitude, write for, 

Opportuitiesin Commerria Baking.” 


JIU-JITSU OW TO BECOME EX- 


PERT, Keep Health, Have 
Fun, Teaching 35 years. Send 10c for sample lesson. 
Modern School Jiu-Jitsu, Dpt. AA, 5 W. 52 St., N.Y. 19 


LASTICS 


TRAINED MEN NEEDED IN 
NEW, ESSENTIAL INDUSTRY 


Plastics is a. great new industry and the time to 
{started in it is mOw. Opportunities are un- 
limited. In your spare time, at home, you can 
prepare to enter “this important “Seld, ‘A’ new, 
practical training plan is now ready to help "you 
ambitions and jwin ‘success, Send name and 


, 1 ERICAM SCHOOL. Dept. PEss I 
NAME. pee | | BEE SAN SSR, Sota HE, 
‘ase Pri Plainiy.inclode Zone Ne I \ 
I = 
ADDRESS — | ! 
1 . 1 
same 
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Turre's thyme and there’s reason in that 
statement of I. C. S. advantages to you. 

The courses of these famous schools 
are especially designed for study in your 
spare time. At work you prove and apply 
what you learn. 

This system is backed up by 54 years of 
IC. S. experience in training men in vir- 
tually every industrial and business field. 
It works so well that analysis shows about 


99% of today’s 100,000 active I. C. S. 
students are holding down jobs. 

Many of the men and women now fill- 
ing top positions in commerce and in- 
dustry obtained their business or tech- 
nical training from I. C. S. in just that 
way. What they achieved in their spare 
time, you can do in yours. 

Start now — as they did — by marking 
and mailing this coupon: 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7630-L, SCRANTON 9, PENNA. 


Without cost or obligation, 


Bee 


Ee 
Structural Drafting 
Stroctoral Eagioeering 
Bs 


‘British revidente vend coupon 


please send me full particulars about the course before which I have marked X: 


D Tertile Denis 
EB Westen Sinoulacturing 


Rallroad Courses 


(Air Brake {) Car Inepector 
neieer 


DISCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 
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REFRIGERATION 
AIR CONDITIONING 


businesses are waiting for new = tallations. Today, more and 
more homes are being air conditioned. The Refrigeration and 
Air Conditioning ind waded for greater prosperity 


Train NoW ExivanstonBesins 


EXPANSION Begins 


Experts predict large demand for men to 
install and service Air Conditioning and 
Refrigeration equipment. . . Rise to the 
kind of job which requires & competent, 
ined man Who can earry the responal- 
Dilities of installing costly equipment and 
maintaining it, If he knows the answer 
when he ig-ealied in for consultation, his 
putation grows und bis pay should grow also. 
Follow This Way to Knowledge 
Va heres il tetaes tot 

“inthis modern todgs= 


1 UTIUTIES ENGINEERING INSTITUTE 
1344 W. Belden Avenue, Dept. 395, Chicago 14, I. 


Please send me the PREE FACTS about tee tn 
AirConditioning and Mechanical Refrigerst 
he one that interenta ms most. 


ClAle Conditioning (Mechanical Refrigeration 
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ENGINEERING, 
RADIO AND 


Electrical #:c:¢4"5 


8 months intensive residence course prepares 
for technician, engineering aides in communi- 
cations, power, business machines, sales, 
service. 

Theory and extensive laboratory practice, 
drafting. Graduates hold responsible techni- 
cal and engineering positions. Approved for 
veteran training. 53rd year. Enter Oct. 1, 
Feb. 25, July 8. Write for catalog. 


B L I Ss 109 Takoma Avenue, 


Washington 12, D. C. 
ELECTRICAL ScHooL WH 


J-STATE COLLEGE 
B. S. Degree in 27 Months 


24-year 
tinemt 


"Lon tutor. Low 
Enter Sept. Jen., March, June 


TNE 


SPRINGBOAR! 
Inereased enary, larger. reeponsibliien 
i saath obese are te te 


TO SUCCESS! 


STC, 


tellers 
RAYE BURNS SCHOOL, Dest. 8, Box 8583, CLEVELAND, 


RADIO: ee 


sslent to 3. years’ college radio work. "All expenses Tow. CO- 
cat 


iia tod res 


institute. Dept. 503 Valparaiso, ind. 


Eorning $30, 380,878 a we “ 
Use Your Spare Time to Pre 

Bromtobie Art Careot! COMMERCIALART, 
DESIGNING ‘and CARTOONING—sail Ii 
ONE complete home stacy course. No pre 
Vious Art experience necessary—we teach 
you step by a 


Commerciai apportuntties for 


WASHINGTON SCHOOL OF ART. 
seaeaSam at Sam ae Rewer. 5.0 
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FKOOT PRECISION 


GIAN T GROUND LENS 


SUPER-POWERED RANGE! 
BRINGS DISTANCE CLOSE- UP! 


IDEAL "FOR SPORTS! 


miss holf the gome 
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BASIC RADIO 
LABORATORY 
INCLUDED 


cal @ 
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To Master 
Radio 
Television 
and Electronics 


By a Real, Established Resident School 


Don't just envy the man who Ja making such a nuccest Ip Radip. Don't be on 
the outaide looking in on "America’s next great ‘P.M., ‘Television and 
the wonder worid of Electronics. Get im there yourself, on hs gYound- floor, with 
Ane, well paid job or a lifetime business of Your own. This AMAZING NEW 
‘TRAINING Sysreat ‘THAT DEMONSTRATES BY ACTUAL PRACTICE makes 
{t possible for you to take your place quickly and with absolute assurance in 
this great and growing industry. For details send the coupon below. 


Radio. ear experience methods leh 

Tay Sailenat Bhope and abe 
Teepe, coated 

Tue FIRST FEW. af 


ere inatrueto 
Technicians 10 
‘omet 


longer do you have to think of Radio 
‘Ereat, mystery——Television as some- 
‘Thine Complicated and Blectronics as Yague 


prestcg that 


‘prowess right from the 


this 46 pone 
iptaticry 


veiSre es 


MARK AND MAIL THIS COUPON 


POPULAR SCIENCE 


SUCCESS AND SECURITY FOR YOU IN 


THIS, GREAT, ESTABLISHED INDUSTRY 


Faco facts! Radio ts one of the coun. 
try's great, fundamental Industries with & 
‘alume of over. $5.000,000.000. Tt demands 
tens-of-thousands of skilled maintenance 
nen, skilled ‘operators, technicians every 
Where. Clvitian pr bes ae 


Above: As a National trained 
man you can be your own bomte= 
Hart's dourshing. business of 
it own on ittle or no. capital 
Tee" eat” you” ENOW. that 
founte "Lett! in industry “the 
better Jobs and "the better pay 
the’ man ‘whe knows: what 

na in, radio. ‘Television 


fore In history, 


F.M., Fac-Simlle and Television are in thelt 
Intaney’ but they are only waiting for mate: 
than a. half-m 

(TIN THE START. 
in nearly every indus- 
try ‘and’ in many new. homes. Electronics What wi ng wi 
Witt be the wonder worker of the future and  your"uniform)=-when yor war 


Te, ngarides oad pay’ Jobs tor men who know elo sgey GENE ExrOWAL: TRAINING 

ERN'BO Fon YOU. Send ocr coupon sos, On A LAPETIME OF SECURT. 

Te" keine art wen ow 

Fesen ut for opportunity, Pi 
Sees ea tae eo a 


ted now. You may be 
cloner “to your moal than y 
think. In afew anort weeks ¥ 


tenance men, supervisor® and 
techintelans: Seats “engineer at 


Communications. ‘Good: jobs are wide ‘pen, WATTING FOR 
YOU" in the production. operation ‘and maintenance of modern 
ta ‘tations, in hundreds of indus- 


National Schools, Dept. 9-P5 Wes envetone or 
4000 5. Figueree Street ‘mate on penny postcard) 
Los Angeles 37, California 

Mail_me free the Sample Lesson and Opportunity Book, 1 


Understand that no salesman from National Schools wil call 


woly National cay offer you such, practical trait 
nal has the plant to back It-up 
fie’ youre: MAIL TRECOUPON FOR A 


GET ALL THE FACTS L 


because 
ie teal 
LESEON. 
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Jo" ELECTRICITY 


ON REAL MOTORS, GENERATORS, ETC. 
‘Trained Electrical men are needed now. It’s not 
how young or how old you are, The question is, 
are YOU trained to hold a good job today—and 
a good job with a real future—in peace time. 
COYNE TRAINING is easy, practical 
Located in Chicago, Coyne has 46 years experi- 
ence training successful men. Mail coupon now! 


“Learn-by the Great Coyne 


Pirsclty Bards Pk betel gh ad 


actual work on full-size electrical equipment, not 

by correspondence, Learn house-wiring, motors, power 
lant, uto electricity, ete. Be an “All 
‘ound Electric for big opportunities. 


Train First—Pay Later 


vy Tut ation” plan enables you to 
tition ta eaxy payments alter 


ppliances 


sed 
Get My Free Book! 
tinted bene ton mba 
Toe good Hicctnen fob. T's 
Siieauioe—ne 


cost for 
valuable 


HG, LEWIS, President, 65: 

WECTRICAL SCHOOL. 

ine St. Chcngo 13H 

me your Free Book. Tell me about your EXTRA 

INBUSTUAEELECTHONIGS “TRAINING ato extra 
Cost, and your “Pay-Tultion-after-Graduation™ offer. 

(1 Send Special G.1.Bulletia [Send Physical Disability details. 


NAME... 


STATE. 
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Learn fo Service 
and Repair 
ELECTRICAL APPLIANCES 


Learn to be a service mechanic op all types of electrical 
tand prepare now for & 
spdencé sind security, operat Sof yon 
ae “won't have to worry pest Ypsine your Job 
| | clectucat appliance ‘repair business.” There is ‘al 
Semand for repair wor 
Our practical, 


5 le cubital write today 
hich ‘will explain in detail. No obligation. No 
a call 


|| See 


PACIFIC TRAINING SCHOOL 
4701 W. Pico, Dept. AS-9, Los Angeles 


California 


rove some PLASTICS! 


ing oe With TC. 
the tangy opportuni 


wu 


Lean LANDSCAPE GARDENING 
Soa Paaacaena, SSL, aa tion 


NATIONAL LAND! TUTE 
peotPaby 186 sos Broadway, Lew Angolan; Cal. 


|BOOKS FOUND FREE! 


What books do you want? 


Lowest market prices on all books. No charge for locating old boo! 
{inp-£O:FIND or OUT-OF-PRINT. ts ok 


SEARCHLIGHT BOOK CENTRE 22 fast 17th St 


PE EEG Ek Sam 


‘Teaming “steer IVESTIOATION 
PAINTING 


“gt LEARN 


@,iloder unlave, Stuart System men, and_ women 
‘alent, paint exact oll or eharcoa! 
Iikenetra Study 


dence tn new 
Brochure of samplen, any earn while ie 
121 Monument Cirele, Room 289, 


PORTRAIT 


STUART 
STUDIOS 
Nome. 
Street... 
city... 


st 


POPULAR SCIENCE 


LEARN ae ryaseies en 


AT HOME : 


FABRICATION 


You’tt really enjoy learning plastics 
this new, interesting way! For you'll 
actually make beautiful, useful plastics 
articles during your home study train- 
ing with Plastics Industries Technical 
Institute, 


OUR OPPORTUNITY-Yes, the 
exciting age of plastics is here! De- 
mands of war have caused phenomenal 
growth in the plastics industry — 
Creating exceptional opportunities for 
those who know plastics. If you are 
a person with an eye to the future, you 
won't remain on the outside looking 
in—you'll want a choice position in 
the growing, expanding plastics field 
—or a plastics business of your own, 
WE SUPPLY MATERIALS—For your 
interesting and practical work with 
plastics, we supply handsome, colorful, 
transparent rods, sheets and’ tubes of 
plastics from which you make useful, 
accractive creations. You saw, cement, 
machine, buff, form, dye, decorate, cast 
and laminate various types of plastics. 


Dept. 
Dept. PSS-9, 221 N. La Salle,Chicago 1 


Now's YO 


221 N. La Salle St., Dept. PSS- 


on your training program. 1 understand there is absolutely no obligation. 


Oy Veterans ; Check for special information. [) If under 


SEPTEMBER, 1955 


f 
Gentlemen: Plene tend me the booklet “World of Pls 
| 


You also design your own plastics 
articles — develop your own ideas — 
express your originality. Earn money 
while learning 


E—This practical 
training in plastics fabrication is only 
one part of the Plastics Institute home 
study course. In addition, you learn 
about the many types of plastics, their 
manufacture, characteristics, properties 
and uses—intensive coverage of mold- 
ing and mold design—testing and cost 
analysis—everything to help prepare 
you for your place in plastics. 

RT YOUR F ODAY—Mail 
the coupon below now! We will send 
you an interesting, illustrated free book 
let with valuable information about 
plastics. We'll tell you how, at small 
Cost, you can prepare for a’future in 
this important industry while carryiny 
on your present work. Don't put ic off, 
Clip the coupon and mail it today! 


PS5-9, 122 E, 42nd St., New York 17 
Dept. PSS. 


SPECIAL RATES FOR SERVICE MEN 
Tr mas 


1601 S, Western, Los Angeles 6 


Y 
1 Envelope of 
on penny powcard | 


nd information | 


Check for special booklet. 
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FREE BOOKLET 


Send For It Today! 
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SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fix-it Man” 


ELL, I guess I'm the fellow to see, for 
ve repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamp: 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And, “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation seems to have adjusted itself for 
many repair parts have today the high priority 
rating of AA2. After all, we must provide for 
the health and well-being of our civilian popu- 
lation. 
The Future Offers 

Friends ask me about my future. And, T 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. After the war, we're bound to 
see hundreds of new products on the market 
... products that the average person never 
dreamt of. These new products and our old 
appliances are all going to need at some time 
or other “fixing.” Well, I'll still be the fellow to 
do it. The field open for appliance repairmen 
is unlimited. I don't worry at all about too 
much competition. 


If You Are Ambitious 

To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand ‘photos and drawings and written in 
the same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” Adv. 
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BIG MONEY 
INDEPENDENCE 


4 PROFITABLE 
LIFETIME 
BUSINESS 
OF 
your own / 


PREPARE NOW FOR THE FUTURE 


If now in war work, start your home appliance repair business NOW in your 
re time and be set wiih a business of your own when the war is ove 
fou don't need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage, basement, vacant store, etc, Work 
as many hours as you wish—the home appli pairman is his own boss, 

‘4 profitable occupation for on many types of repairs it is not unusual for 
harge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you, Remember 
as long as electrical appliances are used, there will be a need for electric 
appliance repairmen, 
e at all mechanically inclined—can hold and use tool 
the qualifications required for becoming a big money. 
iance repairman. It does not matter if you 
evious experience along these lines—WE WILL 
uld"be no barrier—nor should any minor physical 


New Course Tells A 


Profusely illustrated, our new course shows you in simple, 
stand language and drawings how to make each repair on 
vacuum cleaners. washing machines, motors, ete. Explains and gives you 
a working knowledge of electricity, welding. nickel plating, ete, Shows you 

and how to solicit and keep business 
course but an honest to goodness course writ- 
jen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it, Act now! Mail the handy coupon below today 


‘Read What Our Students Say About Cours: 


1 really believe your course The Course in Appliance Tam a mechanic for the 
jestment’ a me- Servicing arrived a few Western Union Telegraph 
ically ‘minded man can day ‘Want to take Co. Three days after re- 


handicap, 


frigerators, 


fake Claude E Allen. In- out a few minutes of my 
@ianapolis, Ind. Valuable ume to let you 
T'have received your Course know that this is just 


in Appliance Repairing and 1 what I have been looking 
Must aay I am well pleased for ever since 1 opened up 
with same. T my Fix-lt shop. T must I'work day times at the 
T'did not have said Course admit that you told the shipyard and after 4:00 
Some years ago. Ihave learned truth when You anid that 

fo much more through this it contains ‘quite a Bit 
fourse'D would not part with ore ‘information than 
fe—Charles Schwart, Hal- bargained for. — P. 
ton, Ohio. Breti, Sebring. Obto. 


GET STARTED TODAY — MAIL _THIS COUPON 


Please send me free illustrated literature about America's 
Fastest" Growing “indurtry “ELECTRICAL APPLIANCE 
‘RING. 
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It's YOUR future—Make the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 
portunity to get started 


brary. You can toot 


LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


THE 


Job. “Five books show you HOW—to install all types of motor 
‘nd generator units—to Inspect and repair motor starters and 
gnose motor and generator trou! 
Ww windings for old cores—DC and AC windi 


symptoms, causes, specific remedies, ete, 

Toke the first step toward improving YOUR future— 
Mail this coupon TODAY 

No money dewn—special price—easy payments—FREE trial 


GUIDE for the FUTURE 


@ Fropare for peacetime competition. Let this free book help 
you, It is issued by an organization known throughout the 

‘world for thorough engineering training, The examination sub- 

Jeets listed below are only 

obligation write today to Ca 


Ratio and Tetegraphy 
Amc. 


‘TRAIN FOR KEY JOB OR BUSINESS OF YOUR OWN 


REFRIGERATION 


and 


AIR CONDITIONING 


Ee ta a 
INDUSTRIAL TRAINING INSTITUTE 


2150 Lawrence Avenue, Dept. P2-1, Chicago 25, Il. 


The MYSTERY OF RADIO 


(HOW IT WORKS) 
Simplifies training procedure, by outlining 
"Pa ‘superheterodyne. principles 
EXPLAIN the NETWORK of clreults (One 
ata time) of an AC-DO five tube suber 

Reterodyne system 

LEARN RADIO EASIER, FASTER 
‘ORDER this practical training aid without 
Fisk. “If ‘ot fully satisfied, return within 
Sidays for refund," Only 43.°P. B. "Send 
da... ‘Bill or Check, 


SCIENTIFIC RADIO SERVICE SYSTEM 


| MAKE MONEY CASTING «Sie 
FREE FACTS SENT 


shop. ‘Complete, simple 
Ganfoliow: Start now. wi 
Berxing tar merchandive to 


“How t to > Make lene 
With Simple Cartoons” 


‘A book everyone whe tik Wis free; 
ne obligations. Simply od 

CARTOONISTS’ EXCHANGE 
Dept. 1449-D Pleasant Hill, Ohio 


i i 
| 1 
| eileen oeromrenties | 
| I 
a i 
H bai ! ae a 
Recavcsinteatl oe cecatee ee 1 
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Learn 


ELECTRONICS- 
TELEVISION 


x RADIO TESTING AND SERVICING—Students lee 
Sipser see meri Ses 


TRAIN FOR A GOOD 
JOB NOW that will 
also be a GOOD JOB IN 
PEACE-TIME 


Don't be caught napping. Prepas 


that will ood job wit 
aaeraanemy eaiataa sian rte Rover, 'yottare nov atratned maa you jay ha 
Ina studenes use of Bay Oncilloscope. ete with miliong of other untrained ren. 


mpendous exp 


learn hy Doing eee 4 


y. _ Real Opportunities for the 
RIGHT HERE in the SHOPS of COYNE-12 Weeks Training Radio Trained Man 


Prepare for jobt ax assembler, Inapector 


wa Fi y our Thaining ss cee Sana 


Radio: 
We train you on real Radio, Television 


and Sound equipment “RIGHT HERE PREPARE FOR 
IN THE COYNE SHOPS IN 
CHICAGO. Whetherornotyouhave | JOBS LIKE THESE 


had Radio experience you need | Frequency Modulation (FM) 
Coyne all-around Radio Electronics Radio Manufacturing 
training. Many of my students had no Radio Set Servicem: 
previous experience. Others had expe- ‘Television Servicing 
rience in one or two branches but real- Electronics Maintenance 
ized they needed all-around train- | Public Address Systems, etc. 


ing for better jobsand advancement. 


Blectronics 


EARN WHILE LEARNING ei ere 


ou eet, ready 
If you need part-time work to help pay 

living expenses while at school, we will 

help you get it. Coyne graduates also 
receive a Life Membership with Life- 
time Employment Service, {ree tech~ 
nical service and privilege ‘of review 
without additional tuition charge, 


MEN WITH PHYSICAL DIs- 
ABILITIES—whether due to war or = Dear Mr, Lewin: Send me 1 
‘other causes—we also have facilities for 

you. Check coupon for particulars 

if you have a physical disability of 
‘any nature. 


H.C. Lewis, Pres. Founded 1899 


COYNE ‘nicictizcrnomes ov.” 


500 So. Paulina Street Dept. 65-4H CHICAGO 12, ILLINOIS § CITY 
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Rich diggings for 
DRAFTSMEN 


The skilled patent draftsman is 
always in demand and his work 
is mever monotonous. You ean 
learn this profitable and interest- 
ing skill from the new 

MAKING PATENT DRAW: 
INGS by Harry Radrinsky for 
‘only $3.00 It explains each step 


Ma aki ng 


Includes all US. Pac Off rules 
and charts. 


ENTORS 


‘This book will help you make sure that the draw- 
ings for your invention show exactly what you 
wane parented, and in the exact manner required 
for acceptance by the U. $ Patent Office. Explains 

to show in detail, what not to show. Includes 
valuable pointers on how to avoid faults 
that might cause rejection, 


Ple Py (NG PATENT 
DRAWINGs'by Radley. 50 with che under 


standing that if 1 return it in good condition with- 
in’? days my bill ‘will be canceled. 

Signed. - — 
Address : = 


BIG BUILDING BOOKS 


_—_<« 


EXAMINATION | 
SEND NO MONEY | 


bg a live-wire Builder, 
ical Seotesely 

to wet more 

ruction. paint 

‘concrete forms 


~ BETTER PAY 
*wifdng Bog Fae 


derstood 
Stance Information that helia’solve balding 


LEARN AT 
xome 7o MOUNT BIRD 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 


a et nat He 

FREE BOOK Si 109. fne FF 
absolutely PREE. Write TOOAY. 

pa zoBAr’ for FREE am State ‘AGE, 
os Omaha, Neb. 


Big Money for Workers 
In Home or Shop 


WINDOW SIGN “LETTERS 


Por Store Fronts and Ofice Windows. Anyone ean put 
Them on’ Samples furnished. Genuine fold and silver 


METALLIC LETTER CO., 441 . Clark, Chicago 10 


‘AL DENTISTRY AT HOME 


Bonds and Stamps regularly. 


SUCCESS 
PROGRAM { 


“THE only way you can GUARANTEE yourself a good living, come good 

times or bad, is to KNOW MORE than the average job-seeker about 
something important in the business world ... something employers will 
pay you well for, or that you can use to set up a prosperous, independent 
Business of Your Own, # ¢ e Here are listed just a few of the present and 
Post-War OPPORTUNITIES available to you. Here’s your chance to 
choose the kind of occupation, trade or profession you'd like to master— 
here’s that all-important practical information yourequire. ¢#e Just mail 
‘coupon for big FREE 100-page Success-Catalog showing thousands of 
‘ways to better your condition and IMPROVE and ENRICH YOUR LIFE. 


SUCCESS... bea professional man oe ee ee 


ited get u big-pay jobnow. Puscindting! You 


Byaetiealtralningon how to Real Sanur whligyon learn Eten eld fer 
“ ieggascne Nore ast ease 


REFRIGERATION 


| Brand New Streamlined Course for quick 
training, “Authoritative tep-y-atep intros: 
Gonnservicingbounahelinetiieratrs y=. 

iw to install, operata,repatrs any 
Yollow illustrated diréetions on trocble- 


{2 plck lcka. decode, make marter-key 
 Eastall service, ete, New, eclf-natrar 
farpenter. mestanie wrvice seallonoperator 
Seclenbop. bardwars dealer, or gunstlths 
53 Fas: ted Le 


money back. Write now=bo oblication! 


ELF-INSTRU 
BE precteatade ef an 


Ravas gee ee fp 
mays eae fu hs toe a arent 
feeeateateai ues ieee Ser 
isfaarncon rae Dass Wheat tr INVENT fear tr INVENT 
slacient enamine, pescoua, nue. 
egy nese meer pester 


MAIL ORDER BUSINESS Feces 


YOUR BIG OPPORTUNITY! Eon ints taseey Pee hhertreies cal oeei a 
Soopen below for FREE detsla: ‘No aslatany 


in tovday 


= are 
ewtiegaeag e book... mail this now! 
emphcrments § == eo Page D00K..- mail this now! 
Giiescr } | MELSON co, DEPT. alos, 321.8. WABASH AVE, cwicaco 4,11 
Pe ae er ley horror ee 
} RoeaicatS ri erties teense ee 
ich a Geck Repna.” [}Leceaitine 
fees se 
)} ieee pies 


‘321 SOUTH WABASH AVENUE 
Dept. 8101, CHICAGO 4,1LL_§ crrv. 


SEPTEMBER, 1955 Buy Wer Savings Bonds ond Stamps regularly. 87 


eed Income, Plason) Ovhdeor Work. New 
iauy"ss earns Spare Tas Mone 
"TREREDOUS SERS. re 
meio orga oe eee ee 
aia NOM a om er a 
HSS eee ute ads St oe 
"Mail Coupon for FREE BOOK 


roy ning ig uta Py 


Get into AIRLINES 
Sa MAINTENANCE 


> 


SERVICEMEN! 


approved by the 
im, so that dacharged veterans 
be 


ie eke 
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BEERY SCHOOL OF HORSEMANSHIP 
Dept. 
Tourn are pig roars in tne 
senunteatiog "T 


es Piessast ii, Oto 
peqcaad a saree cea 
ELECTRONICS fic 'retsie tie icin 
and YOU! 


Iwhoe new World of Bvetron 
Untecaatonal Correspondance Schools, Bex T6224, Scranton 8, Pa, 


ie 


TTRDEAAT ONG, fer RERAONAL GUCCERA ana 
fen TAKS 


se 


The illustrated monthly about railroads 
ae 
Eee 


TRAINS MAGAZINE, D 


St. Sena 25 cone for recent 


jet. N, Milws 


PREPARE NOW FOR A BETTER JOB 
Begin now to tum spare time into 
money. Become a draftsman with op- 
portunities for advancement. Be ready 
fo qualify for a good paying job as in- 
dustry tums to peacetime production, 
If you are now doing routine drafting work, prepare now 
for promotion to a better job in your feld. Send name 
‘and address today for FREE information, 


Seth St., Chieage 37 | 


i “American Scheel, Dept. DDGAG, Drexel Ave 


| Nem 
| Street. 
_Gity, tate... 
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SMALL C. 


Get into new 


NEEDED, "Ar you 
INDUSTRY. 


be 


Puasries: 
FABRICATION, 


‘cementing methods, mold making, casting, compounding, 


‘OR FULL INFORMATION FILL COUPON AND SEND IN ENVELOPE, 
Ok PASTE ON APENNY POSTCARD 10 DEPT: Ne 


APITAL ... START IN YOUR OWN HOME 
Plast START IN YOUR OWN HOME. SMALL. CAPITAL 
Hedge and’ ekill’ YOU GROW WITH THIS 


ny fs YOURS TODAY. 
BiG Ps 


‘shaping. form 


of BOSTON TECHNICAL INSTITUTE 


SCHOOL OF PLASTICS, 4707 Euclid Avenue, Cleveland 3, Ohio 


“All Materials  CENTLEMEN: Please’ send me FREE New 1946 Success Booklet’ 
NAME : soe eprint 77) 
Complete —srreer 


Working Kits. crry . 


‘quickly, easily, for ONLY 7 A DAY 
This letter fx typical of many we have from pupils, ‘Thos 
Glug iknow a Rote ure now plang thelr fSvonite asics 

hls simp fuay way’ to learn music for emty’ Te a day. 


By note right from the start_ i iserented 


and “Print and Picture” S: 
Of Music, 89 Brunswick Bid 


See how easy it is! 


“My country 'tis of thee, sweet land of liberty” 
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Three months after taking your course 


| STARTED TO PLAY FOR DANCES 


You, too, can learn your fovorite instrument 


eMail coupa today, AS! 
New York 10, N. ¥. = 


svemsrnennnPs Oy ZONE 
STATE . ° 


way Is easy a0 A-B. 
rises, “You ‘play 
Send for Free Book! 


Look at the music 
The first note is 
‘Cc. ‘Follow the 
dotted line to the 
keyboard and locate 
“Con the plano. 
Find other notes the 
same way. Strike 
notes as indicated 
and you'll play the 


melody of America, Bare Bene Campin om Penny Pasteard 
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BE READY FOR 
A BETTER JOB 
AT BIGGER PAY 


(~4 Thousands of 
{<7 ‘Trained Men 


a Will Be Needed 


@ New homes and other structures to be built after 
Peace returns will provide a tremendous ‘number of well- 
Paid jobs, Men trained in Arehiteeture, Drafting, Con- 
tracting, Carpentry and related building’ trades will cash 
in BIG on their knowledge and skill. YOU can train in 
Spare time at home, at low cost, for a big-pay job in 
this rich field. American School can help you to success 
Just as it has helped others during its 48 years. Cheek, 


all in’ and 


JUST OUT! NEW FROM COVER TO COVER 
AUDELS 


REFRIGERATION 


and AIR CONDITIONING GUIDE 


4 Books in One! Covering: 
Basie prineiies, Servicing. 


Le 


Te! 


F239; 


3rd St, New York 10,N.Y. 
NEW, REFRIGERATION GUIDE tor free examination. 1 
SS gansta fog Lean, tom Pome 8 mente mn pice 


Buy Wer Sevings Bonds and Stamps regularly. 
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Bio DEMAND in Auto Body and Fender work. 
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ment service—or 
own shop. Behind U.E.L TRAINING is @ 
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Write today for Free Facts-—No obtigation 
SUPSTITR © UTILITIES ENGINEERING INSTITUTE 


3314 BELDEN AVENUE, DEPT. 395X, CHICAGO 14, ILLINOIS 
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WATCHES WANTED “vzxcve" 
USABLE 
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BEAVERS, 


Lg ag ail 
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INTERESTS Z/ve MOST ? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
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just as it has helped others 
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Gay and holl Seer aces Tus ond atanon lense sod FEE ont penta, ulin nd datas 
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BEA WATCHMAKER ALPHABETS 
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T gue collection of 124 complete alphabe 
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1 WASHINGTON. 4,0. 
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10 opportunities and jobs 
Bip 7oe thowe who speak Spanish, 
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in Mexleo, Central and South Amer- 
fea, Enjoy more—earn more. Ine 
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“The Cortina Short-Cut"—state language interested in 


CORTINA ACADEMY—Established in 1862 
Dept. 129 105 West 40th St., New York 18,N. ¥. 


GET INTO CARTOONING! 


Giro Prop— Any Child Can Fly tt 


gee £38 Jie We Persie edt 


citing All Metal Toy 
Retails 59¢ ea, Send $1.00 for 2 samples with 2 blades 
each, Postpaid. 


HERMAN M. KRUSE & ASSOCIATES 
301 FOREST AVENUE * ST. LOUIS 19, MO. 
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FOR COUGHS FROM COLDS, 


guts, aches, burns, sprains use TAYLOR'S OIL, (Called Taylor's 
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When Writing Adverti: 
Mention Popular Science Monthly 


HOW TO WRITE #-PROFI 


Many a former clerk, soldier, housewife, mechanic, teacher 
‘by not you? You can learn and 

in your home . . . under the unique, 
for writing fiction, 

dio Serpe. Falmer 


Ing posible for bepigners to travel over 
fad of 2 rough at Yo 


iAdential analysis and advice. No cost ot 
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PALMER INSTITUTE OF AUTHORSHIP 
5362 Hollywood Bled., Hollywood 28, Calif. Dept. TM9S 


POCKET ADDING MACHINE 
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& W CARTOONS 
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INDIANAPOLIS 4, INDIANA 


Oa 


DISAPPEAR 
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MONEY for 
Your MANUSCRIPTS 


How to turn Your Stories, Poems, 
Articles, Plays, ete. INTO CASH! 


CAMBRIDGE HOUSE, Dept. B9 


165 West 25th Street, New York 1, N.Y. 


THE | FUL INFLUENCE 
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DO IT YOURSELF AT HOME 
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Personalized Instruc- 
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song itn 2 Dept. PSS Sle tae 
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SEPTEMBER, 1945 Buy Wor Sevings Bonds and Stomps regularly. aT 


lL 20746aR SCIENCE OPPORTUNITIES K 


3 ANTIQUES. RELICS, INDIAN 
‘GOODS 
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ANTIQUE trearme. sor Liste 
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ARCH SUPPORTS 
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Pictures, 10¢ each. postpaid. Nebs. Bar: 
Rock Springs. Wyo 


FREE Booklet—The Truth About Jesus, 
2 Sa aniro, Ser bis “Basler 


“BOOKALOG Pree, Books, Eo uit 
Bnclose stamp. Gosden, 913088 Kell 
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Hace o1@ ulidings!. Wonderful building | ings teaches you how to repair these 
material.” Write Aarbelising Service, Ed- | clocks." Necessary tools and supplies fare 


Robert Mule 294 
‘AGAIN Material available for Sun water 


righted report gives Job information, union 
Fequirements, sample appileation "letter, 
‘ams and adresses over 4 Alaska tse 


‘Today refund privileye, Pacite Industrial 
Research Bureau. Dept. P&-9, 202 Studio 
Bidg.. Portland §. Orexo 


Ger ‘The Pacts concerning “My View 
‘Order Schemes, 


SELL Cosmetics By Mall. Women spend 
‘uulens on Beatty. You car make Your 
share of this Cosmetic 


MAKE and Mold genuine Plastics. Forty 
‘Dlustrated Work-sheets expiain methods, 


processes. authentic, simplified. $1, Pree 
Gheuiar.” Plastice ‘Digest, 39070" Tracy, 
Kansas cy 4. Mo. 


2Gecon, operates pratt bomkaeehing 

wcome. operate & pro a 

service spare or fail time. Textbook, ‘and 
clare $2, Tax-Saver System, Dept. Fy 
‘Worth, Texas. 


MONEY Now. Atter War What. Giant Col- 


MERA A ne ah 
utes Paty haan 


Grea Tauantiy prices” Wate Digest, 
ID Tracy. Kensas Cliy 4, Mo. 


aac powerful mailorder letters, 
terature, complete campaigns. cre 
Famer (or famous serait! eaagaabie! 
Igveatiaatel Finkle Advertising, 120i‘ 8. 
Orden. Los Angeles 
‘AT HOME your own manigigiaring Paal- 
hnecs: making’ popular $100. novelties, 


ou se (a tbe" kversthing ‘suppl 
ke Re-to Works, Depts A-86, Ginein- 


Pits Publications, "Box. 14 
New Jersey. 


fence. Rush 28¢ today. 
<P N. High. Hillsboro, Ohio. 


‘Saige, Dingay Blane, Pie 
‘Books, Greeting Gard, 
ck "Gales “Catalog Prec! 


QUICK mi “Repairing Car Batteries” 
gat Sth Aha ott Macey 
Colorado. hii " 


MAKE strange Gey plac, fe eation—aolis 
MSS" Makes ental date fiaore 
Yors, Oklahomn City is 


"100.009 Jobe tn Alr-Conditioning Tarn 
Tle fed. 


MAKE new patented spinning toys ia your 


Tabtory, Turned wad or pater, | = Pawnee oeteare. 

smal sovaity, ‘Seit | START « home business in spare time. 

savertining Shots: 

icket to it B Tvergon, 

Ae tay angry tongs re ee 
Gunton bavidson, ee" 


Biego 1, Cal 
INVENTORS Auieation: Aeerenive tay 


manufsctucer employing afer 100 inter a. 
gated'in patented or pateutabe mechamticnl 
Ses clear ststches and ritten devctio= 

rm, Feauited: our rite ill bp scrape Field’ offering 


Jousis respected. Write Box 239. 
keer tho We sath Bt. 


"QUL—DRILLING™ Expert “know-how.” 

Lecsina — Ravaition Profiable” Proce 
dures Beokiet Pree: ‘Landowner's, Gadde, 
Skinkome. 


TrEWAITER Reeagee— oT coe 
age MR Bon oe, 
“HOW to Muke Simple Molds and Plaster 


peters: Rae 


“Amaze 9 
Sirite Young's, Kent 16, Onto. 


TF you'd like to make $5,000 annually or 

‘oetter, in an easily learned offiee business 
of our own" send for free details immedi 
Stgly. 0. H. Cole. Pres. Syracuse 2. N.Y. 


‘COLORGLAZED Concrete Pottery made ; 
CGO AGER Seuue "putes | HEALTH Piet New Drones Mined do: 


sethiod. Cemetery a ae es, tiles. 
Base: NESGUNE: Ctnes | Sanle System, Dvize. Station 8, Lex An~ 
inionai Potteries. Fergus 


MECHANTOALLY Tacined Mep—Own and | ucings Donkietexciusine setup aaimpie: 
Seneral Appliance Bepair shop. Gene x 2 
ailastiateg 4 a 


Soeia on 
Flooring. ‘Lifetime. wear Any color. No ome corel 
Priorities. Feeble molds, Paster costing. | ©'Plewues,."Gotventns Calorul ee 
Betting ehe big money new. Pull infor: | marble, Make, your om Pesible. Mol 

Box tie-8. 80 Louis Mos °°" | hid tremont St. Boston ie Mase 


50 Buy Wer Savings Bends and Stamps regularly. 


Sure! $u00 gt, $12.00 
405A Howett, Peoria. 1 
DISTRIBUTE Wealth, Foods, Vitamins 
Vegetable Concentrates, Stinerais, Frult 
Powders. Free ‘National Health 
Products, Reusse ‘S 

"BUSINESS 


= ae 
Ae 
ee ote 
ae Le 
‘33. Pawtucket, RI. “— 


‘start own business, home. 


POPULAR SCIENCE 


yl Poracar SCIENCE OPPORTUNITIES K 


GET Ready for Own Postwar Business 
‘making “Venetian Blinds. Hiustrated in 
struction Book $1.00. Elwert, 6200 Nv Ash- 

and, Chicago 20 
AMAZE others. Add, columns, inetanty. 


“iam aul Free 
eat She institute, Box 610, Mobie 


Sane EE Ga, aay a 
Sy Se aa, 
Aer eS as a 
Pitas 

it, oe ee ES SE 
ee ca ai Rae 
‘$1.00 yearly. 3 


SELL, by pit abroad! Fatty millon prog. 
Details loc. MacCermack, 'S-F, 
aceite, Oni 


toe 8. Gerard Ave. New York $2. 


STEP into Job or basines: you want. 
‘Write, Central, Simpson 2. Kansas, 


| Soo; Secoperat 
WHOLESALE Directors Ten cents, Volchok. | Chicano se 


SIGNS Made Ensly. Jostructions_ and ten 
‘sets modern alphabets: "numerals, 
i Inches An” for 
jusiness. Box 628, 


1S BUSINESS SERVICE 
CHICAGO, Baul Service. $1, Mowthiy Re 
lable, Confidential, Puuitess Organiza 
kwon ios Mienigen fe, 
HECAGO Mail Forwarding Confidential 
aerng 28 with wetter Blais, 4820 Sheri- 


HOW to Draw Funny Faces 
cameone Tie, Puy Paces, Modest 


CARTOON Courses—22 Fasy Lessons. 200 
pfibite tketches. fe coin postpaid. Shack 
‘Gone 32 E.G ‘Indianapolis. 4 


23 CHALK TALK STUNTS 


WE Stag vo i snes 0 Hoge, Soars 
all'siamp Aporecinted, Joseph Driscoh 
Eales ‘paneer, colorado, 


St PoerWwan J Opn sn 
gone Mina ie aoa 
Poca 


ea aa Se eprhiy Lenies 
9G, bende, 10 Lexington, Wetherated 


CHALK Talks. Caush Producing Program 
eek, lustre “Cataion 0er Cartoon 
falda, Oshkosh, Wlsconsit. 


WASHINGTON, D. C Receiving apd for- 
fats ‘Serviee. 


MOLD. AARING Fas niga 
Seep, ceo, 


Remi 

RECAST ol betteries Into, pew. La- 
lest achievements, Battery tories, 

aainneapoits 

25, Weekly working two ours daily. No 


utaeturing. Lieke, 
fieveland 13. Ohio. 


Nae baa AA Ta 
ant Pout : 


ELD Mirae 
hanyperiai, Pitasimons 

burgh 22; Pa 

GROW Dwarfed trees, Tostructions 20 
McGuire, BO. Box 638, Depl.nB, Beattie 
11) Washington. 

MAKE and Sell Refrigerator Deodotizer. 
Complete. instnictions. ste. Box No. 


Tachemes” 


‘Alliance, Ohio. 


From | 


‘Camera. Hot 


for aveat ist and descriptions. Used Camera 
Directory, Box 10ai-%, Canton. Onio, 


if Sroncata's arrasatos 


DO research work for money in any fed 
‘of ncience. We will give you a project to 
‘work'op. All necestary Is some experience 
ud laboratory, New registering fee. $190 
Sou receive contract to sikn sta 
will Tecelve and boi 
Crema Saal 


Bieta 


1k for Heiatt Catalog John i, 
jabiiaped 831, Depts bot, 12s West 33 St, 
Rew York HW 


‘ATTENTION Amaieus Scientists — Once 


Ta ie Ames 
ade ep Sel 
Be at 


essa eens 
BP RSe Boro ten mes 
KE Sear ey 2 
aigDsoge (> Sealer Fa 
SIERRA Genie, ETRE 
Experiment, Booklet. ge. - Chemical 
RR eee oS! 


" 
fer'“inie"book.” Standard” Selerce Bi 
tae RPaulina'Stechearee TY 


LARGE Profits Merchandise imprints | Long ectabished school. Write for Bookit. | vetGhtg'Mcborateen Mac P TENS Mache 
sisbie Wilte, Adame BaeNange.T90°S | American ecteot sof Photography. nats | Chante ‘Scccnd Ave. S01 
witatn Si. New fore 21.8." | Michigan. Dept. 1723, ian $Biteapous: taiznesote SA" = 
EXTRAORDINARY Mailorder Onportuni= | Gams | Scoppmpiscne sures meas ea Sa GT 

Tee Ueraiare, tive Hudson Letter — org, easly made ob 
snip nox S22, amaterdamn } back ‘soperiae Liaide” Kond 
YEAR sideline cay. inventing gam Chenttal “Ga 2138 
62.00 REAP (uc unratiaca cash markets. 4 Bera ce 


Hentcivon, Arazie, Wisconaie 

1,800,000 “ARTICLES . wholes. 
‘merchandise 

sunivside Fe fnguanapols 4. ind 
iGECT Spray. promiable: Concentrate Miz 

Mtrutions "Kaplan 13 & ben, Salt 

more 

TREE Big hoes 7 ware cing at Fone 
‘ree, partleuiars, eainans, Sb00 Rorth 

“aves Richmond, 

inp pau Sal Se eae 
Spare Tee Pree Particulars. Cutt. 433 

wumbolde, Bodtaie 1a, NY. 

PROFITABLE Mall, Order Opportunities 
Want Bervice, s35°5 Wastington, Ho: 

boken. W. 3 


Bearce 
Prince, 


‘REDHOT Mellons: Winner Make for 1S 
Belt $32.00." Progressive Service, 
USAW" Crest Noriners Bice: Chicago & 


FILMS for your camera—Ali sizes, 
omer Send four dimes %o Filme, 


Suaderra. Onto. 


Kit, Pree Ojreular P.O. 
‘Station, New York 9. 


JOURNEYS Wit A Cartoonist. bloga 
earavel Cartoon itsteaction, ferent: 


“Simply address, " Cartoonists 
chatige: Dept. 1849-6; Peasant ls Ohio, 


ca Dept 160-28, Netlisviies Wis 


‘Details free. Gatipeter Enter 
consin. 


SEPTEMBER, 1945 


LEARN Cartooning, Gar creating, markets 
Gartnans Soe W's 


W.'st, Line 


and Plane! 
coin 2, 


Buy Wer Savings Bonds ond Stamps regulorly. 


LUMINOUS Paints wil tow 1p dark ele 


colors. Fairmount Chemical Go,, 136 Libd- 
New York Guy 


CHEMICALS, ounce quantities, Apparatus, 
ieuscher'e "Laboratories 


FREE Catalog: Chemistry, , mineralony, 
Bioloey. “optics. Tracey" Laboratories, 
Branston, Tifnors 


SPECTROSCOPE for quick chemical analy- 
eis $2.90. T. ing. Gampbe 


Tausvat, Cr 
"Bhico Seok Dauphin’ Philadephia, Pa: 


GHEMIST'S Supply Catalog Se, Are Chemi- 
‘eal 1910 Arthur, Sronx Si, New York. 
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A LLIVING with Rabbits and Cavies. Mar- 
Kets Wailing. Magazine 10e. Book de- 


CHEMIGALS, Equipment, Dooks, Eu. Spe 
Hah Oaers, Free Hallark. Technica 

supply ‘Con, Jamesiown, New York. 

vw 


COIN COLLECTING 


WELDING—electric are. Learn quickly by 
Hobart " Welding 


‘ised, 


Valuable welding lessons post ald and full 
paltieaiars: ‘Hobart Welding Schoo! Box 
Pitsd, Trov. Onto 


WE boy ng 
dB 
Indlan Benes ‘worth 
Lincoln ‘Pennies “up to $2.00 
Rare Going. $8.00 to, '$2.000.00 ‘euch 
Bee today for New 1945 Price Catalogue of 
Ai wagted 0. 8. 
Goin" Go.," Dest. 4, ‘Frarispor 
Shicawo. 


Ht ANTIQUE Firgarma: 


Relies Car 
geen Rifen Puntiocks, Posie Swords, 
Sataiog with Photographs 25e. Hletke We: 


WILL Pay Each For Certain Lincoln 
‘Pennies! © tadianheads $90.00), Dimes 
49,0000, catalog fae. Bederat Coin Ex 


SquIEEORATIVE p\¢-Oohaaiy, TE. 
Clevelangs Sone Moxntain 90 eet: 

justrated “Catalonue a5e. Norman Shultz, 

Balt Lave 9, Utah. 

‘QUICK Service: reasonable prices. United 
tates catalog Her Poreten catalog 

en's Coit hop, 12 W, Washinuten, ent: 


REE! Banknote and Coin 
oriectort usted ‘Gatalog to ap 
proval service appuicants, Send 3e poste. 


SaRae Poses pd Sep Toot 

i Twenty cents with new Price List 
Ralph Miratberg, 23" Waverly Ave., 
‘Oceanside, New York 


"TWENTY Different Indian Head Cents 
‘Lint 3e. Walton Colm, 7 


RAISE Guinea Piss. Make moner ai home 
demand. Booklet free. Taylors 
‘cary’ Farin, Haperties Geortin 


ST. BERNARD Pups: Champion sired 
Beauties. Franklin Young. 3. River= 
head. Long Istang, New Yor 


RABBITS: Flemish Glants, New Zeslands. 
Reasonably "priced. Pranklin  Youne, 
Riverhead, Long Island, New York. 


STANDARD Rabbit Journal, Milion, Pa. 
3 years $1.00. Sample dime. 


JUMBO Progs, Wild Rabbits, Cave Poles: 
Vol Brasheats, Berryville. AFE. 


RAISE Pigeons proftable business. Booklet 
Dime. Gevhardt Parm, Muscatine, Iowa, 
7, — Pigeons, Bantoms, Pigs, 


Catalonue ioe. Hoeck's, Tiltas Ohio” 
KX_ DRAFTING INSTRUMENTS 


Saree Vanegas eal 
Saar BES Ea oh 
FOR scaly potibe Metine but 

seer ate came tah 
gies, EI eased Pe Ee 
Rita rete € 


(CLINICAL Laboratory Technicians in great 


nile stugyine 
Tnperiat 
Kurtin 8, 


seal Institute, "Box 9151 


al 
EE Tuith St Los Anwelee 3. alll 


SAVE on drafting materials, Pree catalor. 
Draftsmen's Supply Co., 32 North Wells, 


En DUCATION & 


WORLD Coins. Taree. Tuemized, Dery 
pile iat Ibe, Harry iso 


WE Purchase Indianhead pennies. Com: 
whe eee inves a7 


REE Latest Coin Price Uist. Low 
‘Pormleo, Nov=Box 873. Dayton, 


D_ CONSULTING ENGINEERS 
TF you want an honest, competent 


Fe—consal 
Bieettgnie Standards Laboratories, #1 


‘Botton Ave,, Tulsa, O%} 
THCHNLOAL problems Jnvited Bie 
fee. C. W. Berger, ‘Eneineer: 

MePherson, Kansas. 
cy ‘CURIOS 


109,G90 GRASS ghicts, Wholesale, #145 


me 
renee, gneceuancr. Wri.” Weeche? 
Ab Went Bek WY. N. 

ETECTIVE Training. — Phill 
peeitice, 017-8 Nori Kenne 


30” DOGS, BIRDS FETS, 


Secret 
chicas 


RISC, "Sellerevilie, 


ment. Willow Parm. 
Pe 


ing Certined Job recs 
waite 

Bieolmtatrand ‘only Schoo! of 

0. (Pat a a 

‘Now in its 29th year.) = 


TUNGLE Sam” Jobs Commence $105 to 
‘3178 month. Men-Womsn. Prepare now 
home for post-war excminations, Pull 


ons, Pree. Write 


‘or, 
perteslaracr ‘of 
Dept. 0-51 


BR Caicajator Table iat 
hia shal "be eitbau 


sn BO, Money Seder to 
Pees  Be8 ‘inne: 


‘Shanwe, Hetagaf, Alabama 

LEARN Proftable Cred 
Business: Tnves 

son. Bervice Adv 

‘Opportunities 

cn, our eapactives 

if fene. Anaivet- 


We legacational etene 
ment Under Business 


tn 
jor 758, Bev 


Sreworpit sae Wren) 
ee i Moner Related 


MAKE money fast—Ox watches, clocks — 
aefige bulleln. “Betva Charles, “Winons 


Dime, “PreDix-I 
PRothty, Pree’ copy: Nichols. Box’ 5, 
Waltham 54. Mes 


HOME Stady Course, dragiese therapy. 
heeltute “of Drumess 


ch lin © hae 


‘COURSES in 3 Ditterent Traveling Trades 
Sy 00" Travel ‘Trades Dureat, 
Gaulsuin St. Jackson, ‘Miss. 


Buy Wer Sovings Bonds and Stamps regulerly. 


NEW, Used, Educational Books; Courses, 
‘Gatalons, dime; Refunded. Wertway Bau. 
cational Serviee, Box 38-D, Los Angeles 


POPULAR SCIENCE 


POPULAR SCIENCE OPPORTUNITIES 
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BECOME a Finance Man. Particulars free. 
‘George Lenhofl- Lincoln 8. Nebraska 


TEARN Powerful Mental Telepathy 2 
Elgin, $12 Benton, ‘Nashville 4. Tens. 


32 ELECTRICAL SUPPLIES 
& EQUIE 


BROKEN—Burned out Blectrical Weating 
elements quickly repaired. Use new 
amating Richrocite Pune, singly ate 


Ha it Satitacon 
‘Box 8 


Serge = 
ious awe atop. Learn house Wir: 
‘motors, vacuum cleaners 
Sorat “alustrated ‘course Shows, how 
Pacing ‘Training "Schock. 


STROUTS New Pall Farm Catalog Just 

‘Out! Hundreds of bargains from Maine 
to Florida, west to California & Oregon. 
Save Time, Gas, Money. Write today for 
this Book Free. Strout Realty. 255-28 4th 
‘Ave, New York 10. 8. ¥. 


OZARK Lands for all purposes. Actual 

River frontages. 6 ‘acres $15.00 an UD- 
wards. Pree list and literature Hubbard. 
(MP Minnesota “Ave. Kansas Cy @ 


Dept, ASW2 d1ad W. Pico, Los Angcies’s. | Kansas 
NOW-—Repair your own electrical appli- | WORLD'S Safest Investment! 1262 rich 
with Ohanite Selt-weiding. Electr | "evel acres. 1130 cultivated: substantial 
OZARK farms, ranches, timber. resorts 


ELECTRICAL Apparatus of interest to the 
geliment "aap jet hovers: ne 8 
Reade se. New York NY 


NICHROME wire and ribbon eating eie- 
cee RP a 
BEN seca 
BLECTIUOAL, Tobie Soi ge 
ra tore ca ee 
pEsPeedeecbuttar th SEs 
ae Sy 


| Ost tree 
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minder, Lonsdaie, Arkant- 


FIELD GLASSES, 
TELESCOPES, ETC. 


section. pre-war lifetime coxstructi 
‘clenitheaity round 33mm. 

Length closes, Aiea. oped in 
$139 postpaid. " Money-back ‘euarantee 
Bigea Mah Order Co." ante St. Ues 


gore Feet Wakes Bo 

451826 “Cottage Grover Chicano I 

WATTMETER portable General Electric 

fogtwrtien New ‘Barysin: Austin Ride 
ineport 


Writes—Enaraves, ail 
Mare. 


LENSES. prisms. optical specialties, Not 

Salvage, ‘Not resects. Not Junk. Highest 
optical perfection. Nothing like this ever 
offered Before. Fraction original cost. Send 
for new optical catalog. 10-cents Ross, 68 
WB Way NYC 


NRW. Blectrig Fans, nT ‘Clippers — 
‘Dremel ‘Sates, ‘Racine, Wise, 


ENT SERVICE, 


INTERESTED, Foreign employment? Thou. 
ands jobs thro 


hout world: Names and 


“twe search: the world” 
ford ‘Research Bureal. BOX 131, 
Giadewater. Texan 


mune 


Aber, Oni. book 
nine the. fundamental 
i ison, $2.00 


MOTORS, small 6 voit DC reversible 3000 

RPM 2° diameter, short shaft extension. 
gultable tof ‘models and wadgets 
Bontpaia $138" Walthere. 28" rie. Mi 


ce: eas, SR PL 
See i eT a, 
oat 


WINDING Data. Tsing 
roi. Kansas Chy 3. Mo 
150 AMPERE generator for welding $47.50: 

‘Rxtra flexible cable, 10 ft" fengthe $2.15. 
Butler “Blectric, 1665" Milwaukee. Chicano. 


Fry ‘OTHER REAL 
‘ESTATE. 


FARMS, 


‘WISCONSEN, ze wie Lake River Front 
‘ages 81,00 acre. 1503-0 8. Hope St. Los 
Angeles, Calif. 


SEPTEMBER, 1955 


Masfor Bod Katona 


REAL 17 power telescopes. $i 
2300.C Laterence. ‘Toledo, Ob 


Ed FOR THE HOM 


United 


‘Registered 
Ratent ‘Attomners, aad) Adame, Building 
Washington. 0D. 


WHERE Can You Sell Your Ideas? Have 

‘You a new idea, an improvement. a de- 
vice of ulilty or ‘novelty? Want to know 
Where to sell Gt" Learn. the facts ret 


‘atiormery 
ie Eye Aumaitie Busaing,"Wasnineton 


Buy Wor Sevings Bonds ond Stamps regulerly. 


| 


RANDOLPH & Beavers, Registered Patent 

‘Atorneys, “340-# Columbian Building, 
Washington. D.C. In order to Protect our 
invention uid reap the reward that shoud 
‘be’ yours, ‘Patent your snvention without 

say. aid at the same Utne have Right 
fo sell at Manufacturers convert to Civilian 
Broduetion.. "Write for Taformation and 
Record Form To-day’ 


INVENTORS We will help vou if you have 
i good idea, We supply ihe Hance 
petetit your idea in ‘your own name You 
Bun the patent. We also atrunge proftabl 
Manufacturing connections for inventions 


‘Donal “Gheistlsen, 
at, Avalye, tie Br'Gith St Onone 


INVENTORS: 1 specialize in Patent Office 
‘searching. You are invited to cal) any 
‘gcening anid valle with me personally. Phone 
‘Decatur 9308, Wastiingion. D.C. or Write 
HtaymondL, Smith302-A" Bona Bide 
HPormer U.S. Patent Office employee.) 


INVENTION Developing, Designing, Salee 
Lae Model’ Consteueting. Patent 
fauhentie Manufacturers. Maal= 


Twill tell. reply 


unpatented inventions: 
immediarely. Descriptive booklet, eter 
‘ences. tree." Invention Reporter, 3A-11108 


‘dividual parte "of. your. invention OF 
igen. Send sketch of blueprint for quot 
Hon. Fae Bi Machine Cour 134 W. 


| way: New York 13. 8. ¥. 
ry and commer. 
a Weite {or particulars. Chartered 

a Be. 
INVENTORS! Wave you ecod patentable 
dea? Weiter MF. hfe Ti Weat 


42nd: New York. 


82.000 YEAR sideline easy, inventing sim. 
‘le’ stems for guaranteed cash markets. 
Wendrixon Argyle. Wisconsin. 


RELIABLE Formulary, 924 paxe ilustrated 

Sook. 10000" selentife’ formulas, ‘reelpen, 
secrets, instructions for most any product. 
Countieas prostable Busines obporuniten 


‘Massachusetts 


INDUSTRIALLY ued formulas now aval 


fle Riapafaclite {our ak Brogiets 
vusing™ our formulas’ Any. formula $20 
Ser aca arene. Prep consultation 
ith each ofder gtr Formula 


z | Ba ‘Dept. 'A. Bor S86, Norwalk, 


PREWAR Tire carcasses everywhere, from 

a‘ make 

ic? ele. Detain for stamp. 
“Texas. 


‘Beck, Box fit Borger 


FORMULAS—All “kings Latest money. 
Reg, Metalre Pree, Remiical Bar 


test. best Analysis. Lit: 


E Belfort, Engineering 
Re rrr 
ANY Formula or trade process supplied, 60 
‘Senta, Jackson, Newfoundland 4, BY. 
Tx. __ FRUITS & FOODS 
WHEAT Germ Unexcelieg quality 2° jbo. 
31,00, Dovipald Healt Wheat Gor, 


Rochester'8. 8. Y. 
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5 FUR FARMING 


GIANT Chinchila Rabbits Valuable Pur. 

Delicious Meat, Easily Halsed. Pleasant 
Pastime. Tremendous Demand. Small 
Investment. Large Prost. Willow Farm. 
Rio, Sellersville, Pennsylvania, 


RANCH Mink mutations and naturals, top 
‘Quality. Priced right. Cerlson Mink 
Farin, Stromsburk, Nevraska. 


4_GAMES, ENTERTAINMENT 


FASCINATING Fun with Thirteen Rummy 

‘Card game! Polding Fett Board with 390 
‘ips for $1.98—money back if pot saiis- 
fed.” D’Autremont, Dayton 2. Onto. 


AD_HANDWHITING ANALYS 


ANALYZE Handwriting. Unlimited oppor- 

tunities in uncrowded profession. Com 
plete ‘Course ‘neluding free handwriting 
Ghaiysis sh00. Mayers 681" Market, San 
Francisco $, Callf. 


HELP WANTED 


‘BALESMEN Executive pe. Selt surplus 
Histings business men only. 8100. day. 
‘wire-wrlte quick. War Surplis Reporter 


30", Jackson, Dept. 11. Chicago. 


tayo Chemical Corp, 334 Union Ave-> 
Brooriyn tt, N.Y 


ascaworrg Bev. cay sale 
‘ally pays. $200.00. Weekly commission. 
Royalty. Boe 1060-0, Newark. Nd 


44__ HONBIES, COLLECTIO 
‘% BEAUTIPUL Audubon Bird Prints, & 


Feat 
Eis Setool. 


COLLECT ro: 
War Prisoners fink 
hobbyetuid Fo weit Saad ete 4 


RADIO control—the hobby of tomorrow 

Bend 29°cents Zor tnatruction Manual to 
Radio. Control ‘Headquarters, Box 214 
Beal, Now Jersey. No. starnps. 


Nines, Mundreds articles ‘nely i= 
Mastrated: “Weite Worset Shop, Ashburn, 
Geornia 


PEASTICS—Plexiglas, Lucite, Bakelite, 
‘Lamarith, Ethoee! in sheets” rods. tubes 


ae 


PLY WOOD-—Beautiful nonpriorit 
inet and paneling stock 7 hee 


aurerait, 


163A Eothied St. Mount Vernon, N-¥ 
TOYS Easily made trom Scrap Wood. 15 

aitergs abc Novetics sade trom Sera 
Wood. 35. patterns S5c- 15 lawn ornament 
patjeros: afc Fiancee, secain and other 


aso available: Send for List 
po 


» | Aneelee ait 
| TO patterns. “Circus wagons. trucks, 
Gastar Pull toys, ete. 35" patterns $1.00. 
faired, Ea 


| Continental. Products, 
halve, Wi 


ARTIPICIAL Leather Pabric Remnants 

Suitable for home craftamen, ete. Pound: 
age lots, Brice list on request. Lyco Supply 
G5i, Bok SNE Weymouth. ass. 


MAKE Shell Jewelry. Material furnished. 
‘TelU-How with ofders. List free: Disc 
helt Service, Sebring, 


2 
ier 


40 Lawn Ornamen! 
BB sitnoustte, $1.00, 
Saginaw, Michigan, 


PATTERN 
Novel 


PICTURES For Pram 
be, Curtis Specialties, 
vet, Colorado. 


Three Sarpples 
$8. 


‘JEWELRY stones removed from rings, te 
averted” $2.40; 80 large, ones $2.40. 
an, Lower Holland Belding, St Lous 1 Mo 


PLAST ‘Types Remarkably Low 
periO®, A oe enact, ee 


i 


‘Reputable; 
able of 


lass, Blasiles. ete 


"nox AMG, ‘care Bopillar “Beience 
“ae re Bopilar Bel 


INVENTORS, Attention! Ranufac- 


en ne Or 
ands. Patented or umpaten no. 
Bros, “Tbe Nation's Gadget Chiet's Ain: 


Patented —Unpats 


INVENTIONS Wanted: 


enled--Coniidentiat Negotiation 


NEW Teems Wanted for, nationally dis 
‘eibuted Young. Town ‘Toya Ii you ‘Ate 
fa ‘model ‘write at gnee. Your rights ‘ly 
rotected Box F. Youngstown Haipment 
Bon tit berkeley’ St. Boston, Mat 


CASH tor plumbing specialty inventions, 
‘Chi uity Mig. Co, 2084 Law: 
ePChieaee 8, Th 


WANTED Invensions neyding mary 
patented since 1990. 
whsnenvitle, Onto, 


ASSEMBLE plastic kits. See Glasste's ad 


HOBBY catalogue 10g. Reptile Lint Sc. | _under Money ‘Opportursitis. 
‘Topeka iansas TUYE®  Speciellles: | Saye INFORMATION 
oun a 


EXCHANGE, duplicates. Sy 
‘where. List free. Box 2108"8, ‘Denver 1, 

color 

45___ HOME CRAFTSMEN 

PLEXIGLAS and Luciie—The amazing 
‘eystsl-clear ‘aati Saw, art bend of 

ist them intg hninayeds articis’ vhs 


Drolest dra 


ae Prue BS 
woot ene eee es 
prea esibe domed 
Rae Ree ae 
ther, Box 369°HN, Belington’ W.Va. 


54 


Buy Wer Sevings Bonds and Stamps regularly. 


1298 Somervitle. B. | ee JEWELRY 

PLANS—30 Toys, 10 Fuamies, 10 Lawn Or- | GENUINE diamonds, out-of.pawn low 
gum Ect TS wader hae | CRUE aera cet te 
oa bate i ee if ig Mf eg tne 

HIRRLEWODD Tung Heme Ppewe | MERTET Ate etria 
<ELEDPRPMLRSE See | Getta Ae nearest 


stating 
Btea" Prudential Loan Ae 


peti 
Soclstinn, HaCHR Schur Bk Chlengs 
‘CERAMIG Jewelss Supplies. Bar Pina, eat 
ito" ‘eleas and’ sen hel assemblers Bias 
entaiog Philadelphia Budge Co. i007 lt 
Sata neces 


BA LEGAL DIRECTORY 


PUZZLED? Digest of Divorce Jaws every 
‘state in country” $1.00." Liberty “Com 
Brookline 48. hia 


MEXICAN Law Practice, A. B. Flota, Box 
256, El Paso, Texas. 
30 MACHINERY, TooIs © 
SUPPLIES 


POPULAR SCIENCE 
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GEARS — for Inventors. Experimenters. 
Bode! Makers. Schools, Work Shops, 
Laboratories, el. Government. surplus 


made of Brass. Bronze, Dural Stee! and 
Stainless Steel 12 Matched Palre—34 
Gears—Bevel, Internal, Spur & Ratchet. 
List Price $12.00, Our Price $2.80. 25 
Matched Paits—80 Gears, includes. larger 
ears, also sets of Worm Gears. List Price 
‘$50.00, Our Price $5.00. 60 Matched Pairs— 
100°Gears, better assortment. also Crown, 
Helical and Worm Sets. List Price $75. 


‘Our Price $10.00. Limited Quantity, Order 
Now. Note, these gears are sold in sets only 
‘as listed above. Met Exchange. Dept. SM. 
323 Canal St. 


USEFUL, Practical metal or woodworking 

‘ools—Milis, Shapers, Drill Presses, Vises 
aud many others. qulekly built” using 
Vewis plain or semi-finished castings, sup- 
plied: with materials and blueprints. Cost 
& fraction ‘of comparable’ Mnished tools. 
Blueprints only available at nominul cost. 


"kew York. 


aust Pat 
sy igatiat 
Pee ae 
fetal haa a 
Sag Erion iad Pe socket See Case | ms 
raat 
ig Sedna anal ca 
Michi Ait, ae 


INDEX-—Heads for sale, Very inexpensive, 
Wityciwo ditierent ‘divisions. Used Os 


BSc. torvington, Wo 


T ell Tait Pines aud Smithy mumlers. Tt 
flhtce to have « Duel on 30 


Sauer aed 
en 40, valuable ew abi 


00. Gully 
‘sortinen $1.00, Deluxe ssortmerit. §3,00 
Suro, $5 


gh Guranteed. Fechnica, 
rd Con iss 


CONCRETE Mixer Eficient Hand Power 
From Oil, Drurs. Gearless, Plans $2.00 
‘A’ Miticos. 880 Gorwin. St. Louis 21, Mo, 
IRUNO “Adjustable Hole Cutters 
ur Ad Page 253. 
MAGIO TRICKS, PUZZLES, 
JOKER NOVELTIES 


Cee ee eo ee 


TRICKY Match Box, it tums around! Tt 
ceria pt Aba Ht opens moat weird ie 


gay Se a Sets ready 


ipa Bieeaes Your meme 


Tight on 
famous. Broadway theater—Cealures as 


carey. ssw te ee fe 


ae 
arcs, Dice, Punchtoards” Biot Machine. 
(gaigion’10e: “ook Co. Box 671, Bt. Lous 


ATERAGTIVE Manic Kit_of 10 iricks 
Manic Novelty” Co. erdi-N Gelber St 
Scieane ty, fa." 1 ms 


84 CARD Tricks and our latest catalox of 
et ‘only 28¢. Bail Square Com= 
Dept. 11-0, 697 Broadway, Somerville 


idges, Rifles, Flintiocks, Fossils, Swords, 
Sag with "Photographs 25¢, Heike, We: 
Bane, 


‘CUT your own yem stones with a B & T 
Gent Maker, all necessary equipment, lest 
motor and belt. $29.90 t.0.b. tactory. Write 
for lterature, ib & f Sta. Co., Burlington, 

Wis.. Dept. i 
GARNETS" from Arizona Desert, Packet 
‘Mineral Specimens, Box 


FOUR pieces colorful Agate $1. Rock- 
hound, Box $98, Grand Junction, Colo, 


MISCELLANEOUS 


TWPChamnvers Se NY.C 


REE are ie ope 
ae oe es 
Teak OS Pay, Eee 
pai 
DE a eg. a 
Sa Lt 
ei'eth Bit 
AOI Paes 35 any RR 
Might oP Fae 


VANISHING Quarter gad 
‘Sterling Magic, 347 Joon 


rofestional magic 
aie, elas 


Gaia 
B 


pias 


log 256. 
‘Beerott, 


DRILL GRINDER—Grinds drills to 

inRPty geCUEREY, Calipers With direct sad 
snp scales." Chcie cuter, Wew Toa) ind 
STLLA "Ean Bist Kanwar City 3. Mon 
BALL Bearings all standard makes. Cun 

Supply trom iar rempur, Save 
30110 bore Pull ia carne Mie for 
Buuietin, “Stet “eetam 


Biase tat cont, are a 
Ae oe sere Je ine vis 
Py hy od ps 


TO MAGIC icles and Cetalog, 2 
Enterprises. Leve ane, Meet 


Canal Si... New Yor 2 MANUFACTURING: 
MANUFACTURE Paints. Your 2 

BaD guctnage Oss Bes Grea. | Nincors Re equaal spa Neeed 
Indusriai Chetiots 1608 0th.” Renee, 


HARDWOOD, Pirrcod. War Surplus! Law 
Prices for Muatifacturers, Tovabops. ete. 
Glegey™ Go: “Se Schubert, “Bingnahfon, 


; | Nope gan ‘manuf 
Kentucky. sien 


‘Burling ss, 


TP __ MILITARY INSIGNIA 
HARDWARE, Machinist Tool, tape, drills. | Stix Embroidered San 

ti "ianaieas ston. ataiog ioe pice ins 10 New ‘Guise foe 
fuibleg "Peek awe 04 Patron: cht | wblgetate t| ia Etreali S86 
seo. ior Fon 


POR Sai Ueed Foigy Automatic Eleeiric 
“Also Retoother. ise, 
pid Palm, Pecos. Texas. 


FOREIGN decoration, Taignia. 
Tint eam foc. Inaugural. 256-35 
Ave. H.W. Cleary. Canada 


TAILORED Homes plan-book, Bixty 
lane one-story houaes with cagieg ot 
rw sar exieflors siyied Colonial, ngs 
fh, SpaniatSaderhg Sakina nad 
nations, Price 81-001 elect ho 
Piowing twostiory Howey colrs 
Sones, Architect, 400-P 8. Brand 
‘Omatie 2 Nebr 


HYPNOTIZE People Kasily!, Twenty-five 

‘imple lessons fully strated nd clear: 
ly written show the most modern tethods 
Huowa. Ger yours (adi, Goiy 0 canta 
‘The Archer Co., Dept. 9D, 93 Federal St 
Boston 10. Masi. 


Both St. New York. 


GOOD “Used” self-instruction educational 
DOOES on all subjects bought, sold. Tent= 


SROMIERNS eo dpeae 

oa tees ea lt 
Beer ed ate aee ad area 
nates sree, Nomen E so. eens ‘The 
Pa ea 


BOY Scouts —Campers, U.S. Army Surplus 
Used Equipment, Pup tents $295, Gane 
teens. with (over ‘and clip i, Mees Teite 
Ben Packs. $1.” Complete ‘set $5, includes 
GBiirldge pelt. “Samet “sties "Go's" High 


09 Recess 6, 
‘Seore ‘Este 
ase daialen 4, OE 


New Gears As 
150-06 “ Libersy 


SEPTEMBER, 1945 


FOREION Insignia, Packet, and bogkiet 
31.00, Inglemiacratt. 256 26th Ave. W. 
celeary. 


Buy Wer Savings Bonds ond Stamps regularly. 


Tmperian 
‘Aupin 8, Texas. 
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IMMENSE Profits Distributing Handmade 
Giga, Wholesale, etal “Under Your 


‘TRADE Magazines Business, Vocational, 
Diversion.” Current. single copies, Over 

ab elds Free price ant Copier ne 

grazing “papi S38 Nutter, 
fndlanavoiis 1. tnd 

INSOMNIA Relet or = 2a, xe 

mets ‘Simple, natural prone position. 


SHOE, Shine uit 23 postpaid. Essential 
‘Witlamsbarg’ 


aan hace oars a 
Oo. Otarkians. Lonsdale, Arkinsas 


34 MODELS & MODEL SUPPLIES 


CATALOGS Pais for Modeliers 
on Solies: Fea: 
tons, 


A $100-A-MONTH hobby, at home! No 

iting, no mailorder, no. meetin 
peonie ‘enjoyable pastime. Details, 
Be ietandavie}) “tata iekaon, e08-P8 
Elizabeth ‘St 


Glassite, 6218. Atlante, Monterey Park, 
Calit 


rictloas 8100" Maris. "000 Palm; | Leading PYB50, Greenville, Ohio, 
‘im Mato Galt. Ne". GIANT big mail? Hundreds of money mak 
Sreulating Wigeplace provides superior | SHIP model tile and Allings, Complete jonas home ‘work aiferen tn 
fia idllaeSne Gle actap plate and weld | 9 line Fisher, model yacht aqui le mapsinn, 
your own or have it dgne locus” Compete s "Pivlishers. ©. 
ana geseripting, and’ photographs, 82-00; | Kite, Attnge me ie Teas 
euea toe “Home. Worker ‘Magazine 
sample, 250" Stsemare Hoss, 481? North 
Kontner, ‘Chicago 
3 Go. Malden _1._H_Garetin. seis, Hunde of Nanas to choose trom. | Witeerundabie) saver, 1800 000° articles 
NEW toys in wood or steel wanted, Let | Per. 1002 Etowah Ave, Dept WeS, | Stafford. Sunnyside-X, ‘Indianapolis 44, 
pene Fae ere | Selon tose Ind 2 
Palimadwe Aves. Akfom Ono (OST sompigte tusiraied Cuualee—0- | PROSPERITY Want Pinan) Seciei 
SOMETHING to think about! The Why of | publianed. Send Se tor mail aterprises, Dept, i06'PS, Nelleviie, 
Humanity’ Historieais tegendary. acest fonsie 


alee Bat ale oe Jains Aitrea Ross, 
Box 1660, 


‘uaniplen, 
1 maling sts. Je. Rodgowsii, 3413, 
yay New York 3 


‘JUST Your Ideas for simple Household and 
‘workshop Inventions can bring quick 
frotn "ganranteed cash markets, 
Hendrickson, Argyle #. Wisconsin, 
PYRAMID Plan sella “a 
‘oF agents like wildfire! 
tors 41,00," Maecormack, 
Ohio, 


TROUSERS permanently creased. Patented 
process Send tousers cand. $100" 10 
yFatay Grease, 600 Joneph Ave Rochester. 
Nove ‘promptly prepaid 
SPECIAL! Sun-Giasses-With-Certified-In- 
a iene, Bi 


‘S200 per Pale 
juminer Cina, 


thing’ by mall 
ring nate 
‘B. naaeta, 


‘Summers 
"Texas 


WELDING, Instrictiong and sample tree 
ine blements. “close “siaimp Raymond 
Bow." IT Bark Row (iste), New York 1 
BOOKFINDERS!, Oyt-of-print. _euriow 
Books ickly tound. Send wines el 
tony Box 137ipem, Beverly Wills. Cal 
MONTHLY swapper's guide sent for sour 
fist, ,and “guatter,, “Swap. Shop, "433 
thewson. Wichita 1. 
TRFORMATION—Locating, Articies, Prod. 
victe(Whoteanit te: Rake. Bow OS, 
ease 80 
MEXICAN Miniature Potter 
Mexiean ‘Products Co 
pula 3 Ot 
BASHRUL? Nervous? “Fears” Free en. 
Sourabing Information. John ‘Bnsivnd, 


Dealers ist. 
Rain, 


aronwood. 


RECEIVE mails. erature, ssnities. 
Your naue’in humerous siatling tists 102. 

Greenwood, 271 ‘Broadway. New ‘or 

CUTTERS. Dental Burs assorted. reciaimed 
“ob-lot. $190 per gros D'Woll 1934 B 

Hartlane, Phitadeipal 

AMAZE 


d, Supermemory? Pact, Bearen, 
fx ike, burre! Write Bs 
‘fio. Cutcags 
big list. Surplus electronic parte. im 
Sirumienta. Pragtion otipinal eae’: Quest, 
305, Great Neck 2. Bane SOE Geese 


‘Souvenirs, 
Aateordlngly, Letter torwarded "Soe ioe 
ov, Pairbanks, Alaska 


‘DMUSUAL, Novelties. samples 106. Modern, 
‘Bor 2 Station s.'New Yor 3) 


56 


Gates Ave.. Dept. 621, Bro 


WORLD'S lareest 
Suatings ang ra 


yorue . Wayne Milier, Belle Plaine, 

SanWay iongy mgea ime Rie: | Sm atom cops by mol, aaavie 
tirvetialw HS Spa", Onant fo payes |» esoneymaking Talat toy ‘ey 
ase Walthet, St» Bide agtienince. WES: | tundatie ese Wo Phonan, Barneivile 

Sua LO Skis 

RADIO control for your model. Sag 35 ra rian 
Sent fon dnauruction ‘ane! xo Radio | Panacea. age gig Pavone’, 
estes He pot Am Wert bourke 
eee 
SHIP Model and yacht pappliey, Say ‘iccemfih, Gacome Builders Moltwood 
noe aa, fork. City 38, Caltornia, 

DQAT Model. Cain Grune Gone: | HEN FREE Pie Cpa Win 


cols Ave., Chicago 14. 


‘Fortune, Bulletin, Free. Cash Heeister, 
210 Putth Aves, New York 


BRASS Geare, and Model 
Oe for veatalog. 
‘Tinley Bark. 1 


Sider works, 


‘earned. 
Shaterials available: ofders walling Plast 
Broducts, 131 Ghewient, fan Prascaco 


factories 


oz Fr mal re = 
products cnew metnods. Investleate this 
Boportunity at nee! For getaied forme 


14Q, MONEYMAKING Opportupitien, 3 
‘Pree bargain lists! Hiteen, SEN 
ley SN YS 


VETAMINS at coat Make your wa, Supply 
‘thes. Complete directs $1.00, Pra 
iSelencen, jure 1. Pesan van 


raps 
Sate Be 


formula 
3008 


{rome Plpgtics comple 
‘Gerald 
‘cnteago 2. 


iNcexy, 
th 


ingen your fame, Lar 
hn 366° W. 48th Chieago 
“QUARTERS Galore” by, mail, Sammi 
SHerchandige a sepy_ and, lan 286 Boge 
‘Emporium, 381 W. Genesee: Huifnio 3, 
BIO Money in curtain taundry. For 41.00 
wi teach you the eicky of the fade. 
Mis" Dotson. fot Hsu Napa, Calle 
WANT financial Independence? Tve he 
‘Mousends. Dr. Tibolt: 55a, Phila: 3. Pas 


Tc SLOT Machines $25.09 Force Feed Wat 
‘Pumps $5.00. Pecks. Warren, OM 


HALF pound bie wail, 19e. Thomason, 057 
z ft Port’ Worth 3. Texas 


egportunity r'powel &, | PREE Z,day trial Amazing Moneymaker, 
Gee rite: Wiliam 'A” Shar” Dowell S| PREE 3,7 tel, Amsene Mongy 

a NEW Mal x MONUMENTS 

gomptet 


# National Gontest Bulletin. Bor 694.50 
and Ceairal Station, New’ York City. 


Buy Wer Savings Bonds ond Stamps regularly. 


36 ‘MOTION PICTURES & 
SOUND EQUIPMENT 


Kansas Clty 2. Missourl 


POPULAR SCIENCE 
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speci 


ODACHROME mories! Projection length 
sample from. "Waikiki 

grin iGman “ry projecting. black-white 

Sle im cole with Friadone fit, $5.00. Bie 

blest cataloe, 3c. Wort tn Color, Bot 


FEATURE sound programs—shipped apy- 
"where £4.05 complete. Pree Catalog. Na- 
genet nema Bervice, Wi" bey BU" New 


TIRES. Tubes, Wheels, for industrial 
‘trucks, ‘carts, wheelbarrows, scooters, 
midger cers. coaster wagons. Nationally 
Known makes, firsteline quality. Sizes 3” 
fol" od in 2. 4, and 6 ply tires. separate 
inner “tubes. “heavy duty "demountable 
wheels. “Also Caster Forks, straight and 


Akron 6, Onto. 


‘16min SILENT-sound Alms, “Complete 
fental ulbvary. Al) latest subjects. Free 


CLYMER'S Motor Scrapbook. 


gatalogue. (sample film 10c). Garden Fil ed. desert ising, fascinating story 
sets tees a nm | af asa aang dat ae et 
amen Rie haces 
Grace Pann, Page, | TE nel inate Sea at nt 
THe, Mads Gu Pasa: | ee oe ait 
sone Meo Biaing, Wonca | ten Gi Sac, RS Wee 
Se tiesto BR Patt 


MQ Bosble tint 4135, Free Beveloing. 
Relier Films, Tal Newietss Brooklyn 


cab echane  G/1Gmm: lien 
and Pim Exchange, Bix 


MOVIE projectors, bought and sold. List 
ie hited, bb "Lawrence, 


"MODERN Motorcycle Mechanics.”” man- 
Fevised ‘second’ edition. 


Bichotscu Brothers, Motereytie Engineers, 
Saskatoon, Canada’ tapas 


POEMS Wanted! ry 
Send 


in 
Gtinetive, Guiding parents snow cua to 
isig, muniosrrine Prize $1.09. D'Aleo, 
Hew. Ween se 
MELODY-Harmoniention_ chord chart, 1o- 
kiher vith simple gaits tse shot 
f."P. Stackpole. #113 W. Venange, 
Batieipns 40: Penne 


PLAY Swing Piano! Send 106 for instruc 
ion bulletin. “Christensen Studios, 163, 
‘Kimball Hall, Chicago 4. Ti. 


POPULAR Piano in 12 lessons, Be 


NAME LISTS 


NEGRO Nanves, Women or men $4.09 1080 
Dinie. King, N. Caroling.” 


BUY Sell Trade 38mm, iémm Films, Pro 
Nectors, Equipment. Plaza ‘Pits, ‘Bank 
ida. Secaucus, New Jersey. 

‘mm DESIRABLE Scarce others list 25e. 
soliguaed Burkhart, 11" Roovevelt, Phila, 

on nee 


Fite cataiog. Whestze Bhool 
nv 


‘NEW or Used @-16mm Silent-Sound Aims, 
‘sale, Rental, Exchange. Pree lists. Circle 
is Fie, (sit res Bera ee 
‘inm-lmm FILMS. 
Htental Service-Pe, Oanvilc, Cones: 
gut! 
BEAUTIFUL Kodachrome Glide and list, 
"Be. Art Side Co., S-1, Canton, Obi. 


eat. 


We. Bico, Loe Ane 


BUILD <a priced motor 

‘scooter speedster! iete Dian, abect- 
‘cations, ‘Big list used "motors, ee ia 
‘luded’ free! “Motor ‘Supply. Box ieei-C8, 
‘Toledo, Oho. 


FRESH Movie Camera Plime. Ambassador, 
‘{70-A Quincy St. Brooklyn, Ne Ys 


SEND stamp, for Jeon. bm, callous. 
‘Sterling's, 679 Northampton. 


aa Ta eel wee ae 
‘Movie News. 3021 Narragansett, Chicago. 


Bi MOTORCYCLES, BICYCLES 
& SUPPLIES 


GYMER'S Mot 


MOTOR Books, Most compiete automobile, 
"moloreyele selection in America. Histor: 

cal technical, racing. Send dime for book 

Giateg, Ciraier 1 we Pleo, Toe Riles 
‘Call, 


PLANS? Scale drawings. specifications, 
iMlusirations for Buliding attractive Mo- 
tor’ Scooter compleve 82.00; 
Erlcaliy"drien biecle 1,30 boa 
ers 2188 W Ph 


MOTORBIKE Manual containing Motor. 

bike, scooter lane. Catalog section and 
Motor tlne-up Chart. $1-00. Vatety Enter 
rise Co.. Box 124, ‘Evansville, Ind. 


PARTS accessories pistons chain Harley 
Datiasen PMotorstien McCann's, FO. 
‘Bax 118, FI Paso, Texas 


‘V-8 60 HP Motorcycie—periect, condition — 
ovpertea5.G0. Ful details rom 
ri G. Beard: R. D. 26. Lancaster, Pa. 


‘Directory. athens 


iaoremoreuterat onthe, Boek modern 
the market today: 


veakes ‘and’ models 
Prited at $i2.50. See your dealer or send 
your remittance to us Shipped 

Gnywhere in. U.S. Qulce sevice Your 
biomey refunded Mf not satisiieg. ‘Comiskey 
Bhylneering Co. 5200 frving Park Hosd, 
Ehleago 4d. 1 


SEPTEMBER, 1945 


(OTORCYCLE Paris, new and used. List 
xo Balink, 811 'N. ih Si, St. Lowe 1 


“MUSIC, MUSICAL, 
INSTRUMENTS, 


‘SONG Poems Wanted, for musical sett 
ed. es. 


‘Bena poems for Pree tion. Waite 
for Free instructive Booklet outhining Op- 
Borrunities United Afusie “Corporation, 
Belem 12 Indiana, 


PLQODS ef opporunity Mall fon ene 
ide San Antonio, texas” 


BOLD STAMPS WANTED 


T WILL pay $100.00 each tor 1924 ie aren 
Pram etarapa, rolary berloratge ley. 


‘en, (up to" $1,000.06 each “unused). Send 
foaay"tor ie ‘ilustrated ‘alse showing 
‘enadi Vernon Baker, PS-80, 
Elyria. 


Wenn pee coer aise 
‘Shoe Box" necumulation? “anything in 

stamps, We urgently need then. 

bald. Cosmopolitan Stamp Co. 1451 

way (Times. Square). New York, 


G__ PATENT ATTORNEYS 


Hominel, Rein 
Bowen Building. Washington 8. D, 


PATENTS Trade marks. Preliminary ad- 
ice, book ang estonaie form 


PROTECT your invention through medium 


fof fy expert personal service, Prelimi= 
nary, Ingotmation shout gbllgsign Har- 
Bee L. Weall. 902 P Street, NW. 4, Wash- 
ington, D.C. 


INVENTOR'S GUIDE™ free, containing 
700 mechanical movements,” iiformation 
about patenting, selling investions, Prank 
Bi Leatrmann, 154 Naseat’ St, New York 7, 


SONGS arranged end scored Melodies 
‘composed for ric. Workmanahi euat 

gpteed: Write for particulars. ‘Tommy Kll- 

Bourne, Box 1254, Bakersfield, Call 


Buy War Savings Bonds ond Stomps regularly. 


CA. Snow & Co., S421 Snow 
‘washington Y, B.C. Hegistered Patent 
Atiomers Established “1815, Literature 
fialied’ on request. 


ST 
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PATENT. Protection. Write for informa 
tion. Pees. Record of Invention. Pree. 
Randolph & Beavers, 340-A Columbian 
lds. Washington, 
PATENTS Obtained: selling service, in- 
‘formation, recording forms free, Labiner, 
World Building. New York 7, 
PATENT-Partleulars, free, alrmailed: Ster- 
Ying Buck. Psst N. Ave, aitimore 17, 
ma. 


#2 PATENTS FOR SALE 
(AUTO Direction Signal. Rotary Pontoon 
Safety Boat. Stooladder Shinestand. Pat~ 


‘ented necessities. Sell, Let Royalty. Exch 
for: Property, Welsh, ‘Inventor. Box 205, 
Oakland, Oaits, 


30 NEW-practical inventions, Need reliable 
‘manufacturer, fnancing Royalty” Write 

c.'W. It, 23008 Dwight Way, Berkeley 4, 

Sanit, 

FOR Postwar Manufacture. Patented 
Clamp.and Jack for sale. Nothing ust 

dike ttc. Phil Stuart, Gorham. N. 


PERSONAL 


50¢. Brings Cupid's 
Greatest Social Publication, including n 
onwide names, 

ivating descriptions 
Widows: “widowers, 
firls desiring early marrias 
monthly, $1.00.) Mention your a 
League, Aberdeen 19. Wash. 


MAKE Friends, banish ioneliness, through 
eis, Gelghituly diferent. unlaue, cor 


Botham Gisele, B. O° Sax “See,” hn 
Stuare Station, ‘New York 18, N. 


HATR Failing? Dandrutl?, Write Trchoto- 
ist. 139 Lewis Street, Philipsburg, 


COMMONWEALTH of Israel. Literature 
‘se. Box 81, Station H, New York 26. 


TQNELY? Let Birds of A Feather help you. 
3 Dickinson, Box 142, Bangor, Maine 


BUY Vitamins direct. Save. Postcard. Ma- 
toska Products, White Bear Lake, Aint 


5, Francis 


BANISH Loneliness. Particulars Free, 
‘Oscar Mayes. ox 397, Elmira, New York, 


oe disappear, overnight. 1 tried 
ryt cu em 

Make it yourself $1.00 Morean. Box 243, 
Tee as 


POSTCARDS—Tvick your friends, 12 Post 
“cards rom Hollywood $1.00, Return for 


cee ae Ae 
ine ar lit 

ig Tein Von Se Yai 
on aS terns reatise 

Sipe gat gies be 

TREE 8 

PAY Slpenes Tree ny. Ta 
ig aera Seater ae 


te 
Soctal Ttegister, Box 16, Hasel Park, Michi= 


f ponsibilities, pt 
APyouare discontented at horse or at work 
seid for "What About Your” Puture™ 


ft and. handicaps 


Be 
Bie ly he dod 6 new sant gn Zour a 
Dre Bunkera, Joplin Mo. recone aspen Sone Mashand, 


ste 20 Method Course. 
ftute Mypnotisin D161, 


HYPNOTISM. Com 
Boer Western Inst 


Paiatine, Til 
REJUVENATION of Men. Also Diabetes 
‘without needle. Wonie ~ treatments, 
He ley. Ind. 


DRONKENNESS Is a disease which re- 
j ponda to treatment. ‘Medical skill pss 


eae is = 

tra alts "ion thd htng ht 
Ge eee oe Stee eae 
ia Seana 6 ee areas eae 
Gon" Dept. Sr ax 880. Cleveland. Onio 
Ghibag Peres, Pay Oos-Oouniry Case 
by. Mail” ‘Moro "Pun ‘than OvecsTive: 
Ry 
Sere coach tee Ray "Secet 
Ghess. 714-K 10 St., Merced, California: 


NATURE S simple invigorating method tor 
uthout "use. of Fi i 
Cooked 


‘maly ailments 
r 


"Pils. “Font 


inner's lt and 
able) Hashes, 
itisoie. 


ai8" Biel 


Banville 


2 


Confidential 
Ainerica’s Fauiene Grow Cb ‘Burs 
4820" Sheridan 40. Chi 


5? Get “Cui 
Creaithy. (Stamp). aces 2149 Jackson, 

eatengo 12. Dh 

CIGARETTE-stained Gaeers? Use Tut 


Tut 
Gritals Excelent, Bend toe, Bran Dent. 
Box 24. Jackson Heights. 


COMME Ten, igor 
SO Bed at AES | 


i. 


G____PHOTO FINISHING 


SENSATIONAL introductory offer! Send 
snapshot or ‘negative, this ed, and Jc. 
We'll send you a Beautiful 1” x'5* enlarwe: 
ment! "Or, ‘Kodak roll. developed 
Busranteed deekled-ed 


exp, 50e. Reprints, $xd, 36 
euch. "We have new, perfect asmm Alin, 
Low prices. ‘Free Mailer. detalls on re: 

ageism mio Devt et) ES 


BIGGEST 41,00 value in 35mm finishing 
today. 36 expoutire fine grain 14x41 en: 
targemenits; deckied, embossed margin and 
date. Eighieen exposure Toe: 16 expoaure 
‘pita $5¢; 36 exposure reloads 80¢. Special’ 
Feturn this ad with $2.00 and We will send 
five 36 exposure relouds, ‘Free Mailers. 8 
ibetuee role fn beautiful, deckied ‘cone 
wet finish with’ embossed’ wide. mi 
Yee, Malibog’ Pum Service,” Box "B440A: 
Chicago we 


DRAUTIFUL double size Pictures 3ige euch, 

‘vom 116 and 130 negatives, a4xely frou 
‘all oltier sizes. AIL work guatanteed, Over 
‘hight service. Roll developed und 8 pictures 
‘oe. Roll 12 pictures 48c. Roll 18 pictires 
Ge, Enlargements on ouble weight por 
trait paver Sxi-—30e, @x10—B0e. Copies 
made from any picture Tbe, Paciile Photo 
Service, Box 66v, San Pranciaco, California, 


‘bea 
sired): oF 18. befliaat 
or &-sbarkiins 


ia Papen gore eS 
AEE Pg gee wal eae 
eins en 
LONELY, Have romance companionship | ROLL Developed and_# beautiful cm e- 
thru” corr Particulars tree. jaunts 2 to 6 umes jarger. Deckied 
neha or i eater aA | GY Quite he eae ai 
! Descriptions and details tree. | Reprint “Rniareements, * 4 
CoRPaNe Res as. aise | Epi Sete 
ee 


“GABRIELLE” 3 215x8 $1.00 not Glamour. 
1, Stores Wilton: 408 Glrara"Pailadeinits 


Poa Nae eres 
Carrington, Providence. Rhode Island. 


LONELY? Plin sealed details free, Largest 
‘West Endoreed by ministers. 
lub tulle, Bot 71.°E50 ASeeles $3" 


WIDOW and Widowers Club. (Conta 
details 5c.) Write Jon Rankin, Spr 
‘eld, Missour. 


ential 
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AMAZING Discovery of the Biblical Gar 
‘den of Eden. Detailed information $1.00. 
‘The Better Way. Box 455. Lakeport, Calif. 


LONESOME? Get acquainted this 
Sway. Confidential sealed particulars 25° 

cola. Box 310, Memphis. Tenn. 

YOUR Later Mailed tn Any U.S, Gly $7 
Personal Service Bureaux, 432 Rosia 

Place. Chicage 16. 


Buy War Savings Bonds ond Stamps regulorly. 


MONEY Back Guarantee—) 


Cue a 
peur aaiegtite resesle Pe 
HBr eee dat SOS 
Moines, e 7 . 
soon = Bp Dace 
rags ara a 

ikon eats Past 
= 


EVERY picture an enlargement! 
‘Eling deckle-edge Enlargements and Tol 
developed 25¢ coin: 116 size or mmalier: 
3c. Entarge Photo.” Box 

‘Bass, 


POPULAR SCIENCE 


> | POPULAR SCIENCE OPPORTUNITIES = 


AT Last! Rolt Developed. all 


CARTOONING, Sketching. Drawing. Let- 


ved 31.00 "pestpas Lite 
sole Thos outnt Stinnespelis: Mins: 
68 PRINTING OUTFITS & 


PHOTOSTAMPS, picture yourself on post 
taimps tise each Samples. 
t Phote Co. 1600 Coney-sland Ave., 


‘OLORSY, Prints with your. or & exponure 

‘Reprints Wo sromp: “Service 
Photo” are’ tsi" Ms ‘S. ‘hostas Court, 
Ne ‘News. Vireini 


e pinguette made from 

*Goples ‘Tron ‘ples 

‘Sic tise: SS" enlarteinents, 
jadios, Lacrosse, Wis. 


rent with oll ‘ted Brine iome—Send 100 for 
apis. 2eyprinin only Be ade: | Pye, Pieuesy Suet: Banat Co 
Photo, Loulsvlle. Ky. 6 Column St New 


PRINT your own Postal 


SUPPLIES 

Cards, paper, oF 

auyinige on "Printomatie ‘Self-feeding 
ara. Bt 


PRINTING equipment, type and sup) 
‘Bend stamp for detaits or dime for com~ 
peje ulustrated supply book. Kelsey Tac. 


ies. 


8 Meriden. Cons. 


ns, studs, 
eis. anges. are ‘iver: anbestes, rubber, 
fe ‘aaioco, 
ites “Marsiaut “Bidg., Cleveland. Ohio. 


YQUR New Free Caialog. 1s Ready! Rae 
jonie's Catalog ‘iste ‘fafd-toreet radio 
src and. books "ail wrailable for ‘immed 
te shipment. ‘Send today. to. Radical 
Equipment Go, Bebe. 901110 Nansaa Bt 
New York 7, ¥. 


eae 
schoolboy ul ean 
Pods Hasy\ distancesgetting” instrctions 
$200, Gadeetg Box 8 'Bepe! Sor duck 
Son Heights, N. ¥- 


INEXPENSIVE home-made printing press 
etal free. Novelty Shop. Downsvile, 
Lovisiana 


3509 RADIO Tube Substitutions with 
Shante her data, in handy orm. 118 
pasea.of valuable ingormation 


Send $3. 
Fieri Rn Saco eee 


SPECIAL—25" reprints. 
‘Sudo. 1408-8 ‘ond, Rockford, Iinots: 


PLASTIC Sal Bip tacine at oe 
“linstructon "book Wark. ice 

Makes Projects. Complet 

Praatle Products’G0° Box 304° Maselion; 


4 SRLS ina Nutshell Complete out- 
Hine. ineludes. instructions for starting 
ofitable pinsticn  {abricating 

100: Plasties Information, Box 623, Seam= 

ford, Conn, 


Printing Free, 
¢ 


sDerience in operating. small ‘businesses 
ohtablyy Only 42 Zit avis Dept Pos, 
pire Site Bie % 


LUGHTE Catalin Camerth Plexi 3 1b 
kage aaaoriment 43.00, Homecratiers, 
‘Ave., Toronto, Canada 


igh eat 
‘ment, cheap Formtlag. in 
11060 “rirekop. M6, Madet’a, Obie. 


06 POULTRY & SUPPLIES 


PRINTING, 
MULTIGRAPHING, 
MIMEOGRAPHING, ETC, 


ANNOUNCING nome study gourse in com 


BUILD, Faves. Evirg-Lovd Gryatal, et 
Nnstructions,” 20e. Booklet, 

crsntal Seta" ase exceedingly Loud Orsae 

ign! Avalabie," Amorose, RR 4. Hunnary 
Richmond. Virginia. 


MAKE Simple, tubeless, batteryiens, dis: 

fance-eetting crystal Tadios. crystal wud 
ustrated instructions.” 26¢ bostputd. “Ale 
len, S-427, Clinton, Mishourl 


RADIO Service men and perimeniers 

Send siatsp. for our ‘giant Tudlo cata 
reas: Sate vaolirs, "United Radio “Co., 
‘Co00-v' 


REVISED Plans 

352309 les) 

‘Laboratfies, 2610: 
Francisco Ts. Cait. 


RADIO—Vacaum Cleaner Parts, Tubes, 
Neon Circuit. Tester S0c, “Discounts ‘on 

Quanity (Grders. Word ales, Box 6h, 

Siitton." x. 

WEADPHONES: ew ilehtwelghy sensitive 
‘3000 oli complete Band und 
cordea's pontpaid Van "Bickle "Radio 

Supp Go.. Indianapous 6, tndiana, 


radio complete with tubes $10. 
nepal Huaio, Btls: Ave. A, Brooklyn, 


sath Ave 


‘san 


price, 


Bree details ‘witteNetson 
oes hese 


loves. 

35:15 postpaid. Meto Products, Box 
Sta" Punsiutewner” Pears 

WIGRADE Letterheads tiexi1 5004205, 
1900~ 64.50. Poctpaid. 10% Higher West 

tg tig, Jone, Wenbary 

Mineola, New York." 

xu Eup qe 


SsbA Rfsnxogee, deisbonna, °° 


Snstruction, 
‘Biation A, St 


‘QUALITY Ponting. At Lowest Cost San- 
whi, briceliat. free, “Adamesh, 30 
fasiington, Chicage. 2. 


aes Bare 
fone Soe. Spawn 41.60. Gordon, 
William, Winnipes, Manitoba. = 


structions 


iF Booklet. Mail 


ey 3 Regio, Be 
‘Box ‘31-2, Benton Har 


vere ities 


"EST Prices, Radio Tubes, 

gain lists Se. Potter, 1314 

ctfy'6, Misiourt. 

FAMOUS Razor Blade Radio! Wustrated 
Plans 35e., New Radio, Lobrvilie, Lowa, 


RAZOR BLADES 


tg Bai 
jee, Kanas 


BER STAMPS 


SELRINKING Pocket Stampr—2 lines 

$1.00 3 umnes $1.38, Dater 0c, Postpaid. 
gurcalar “tree.” ‘Press, “Warm Springs. 1, 
Georaia 


SERVICEMENS Tit coniaing lamp, tok 
‘Pad, indelible Ink ‘$1.20, Excelio, Box 
$08, Shreveport, Louisiana, 
PROMPT Service cushioned indexed, 1 
2c. 3-38c, 3 S0e Guaranteed, ‘eam 
crafty 107 Virginia, Gary, 


a SonawarTERy 


2.000 PRINTED letierneaia. $5.00, Eve 
Jopes $8.25. Pssehical Publishers, Rem 

ington, Ini 
FREE Your Revonah Siatlonen Wake 
‘cane, 


pg Moreat, YON Fhita. Corpus 


| CASTING Plastic ang instructions #1.00. 
Tnstruetions S00" alvin, 359° Wilkam, 
Winnipeg. Manitoba. 


70 RADIO, SUPPLIES & 


INSTRUCTIONS: 


| BONG Water: 
emand for 


‘Attention! The amazh 


3.25, Samples 
iewarke 


‘oo siaxaig 
Pree. 3858 8. 20th, Newark 3. 


Neo. 


SEPTEMBER, 1955 


Buy War Savings Bonds end Stamps regularly. 
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POEMS Wanted. To be set to music. Send | BRAND New Guns available for immediate | ZOWIE-E-E!_A Barrel of Pun for only @ 
‘Your song poem today for free exami delivery in trade for your wed Rites. | — Dime! $00 United States—Absolutely un 
tion by our staff headed by nationally ta- | Shotguns, Handguns, Reels, Rods. Out- | picked and unsorted—just as Tecelved from 
‘mous hit. composer of "Dream A Little | boards, Cameras and other sports eauip- | church missions, Many varieties, 1ncludin€ 
large commemoratives airmatis, high de~ 


Inlet fe Betis, Seuaiant pace | Rute Alovancn for jose Serenades | ones heel Oannares Me 


'PS, Hollywood 2 full or part payment for new guns. Ship | Sometning Seaity vaiaable!! Price only. 100 


SONGWRITERS: Collaborate with nation- | Tull description today. "We aiso pay ‘Spot | {2,,S8710%8, approval, service applicants, 
‘ally famous composer of "Boots and Sad- | Cash for equipment. Send se (refunded | Mone? back Af not delighted. Iisustrated 

dues", “Send poems for fee exaznination, | with frst order) for Fall “Guaranteed | CArEsiD, lets with each order. Myst 

Get Free’ instructive booklet. “Hollywood | Bargain Catalog” featuring new and used | Si Company, Department 65, " 

Harmony Mouse. 196, BLa Bren, Studio | guns and other “Hard-To-Find™” tema 3 

Sok, bee Aneeies, Catone. eee oe SR ee eles Fe | WOW! $10.00 Worth of Fun—Only 10ct 


SONGWRITERS. Sones, Published Month: | "De. 90°74. 8. Halsted. Chicas S00 foreign. stampe, unsorted and ‘in 

Br agree fe : piste hn a receive rh chute me 

(ody ton, oxtboard motores tack, other ores. Africa, 50, At 

Book on dapenriting. Holi'wood Tite: | yout, waderns binocuaca, ems. ammune | Aust‘alla, China, Phitipines, Duick Indie, 

Holi woods'Galt.” Hon," tints’ traps "or any ‘ote utdeor | aod. other counties, Includes few come 

Hollywood, "Caut "| ports “eauipmsent. Wo ‘iooline write ‘sour | iemoratives, alrmatis, and stamps Sata- 

‘Out Directory, Box 707, | loging up to 25¢ or more each! pices 

‘ut tn’staimpdom—ang you mlght Bnd 

Tox, Recreation Hunting: | fo serious approval applicants! Money back 
— =. prota app! oy 


and 'nfraneement.. Simple. practical 
Bibhating ce, “Desi 


| ae eS tuecrations ‘only Boe. 
4 Iifosirated entsionue Pree. Archery Bales: 


2G, Foxns Wane. fe galas. | MENA S MAE bate cAae” “| Foeriveny Orevtar ee OneTTgT 
Pee rata put out = Cayce! is Sy 
ete | —eitrne eine Wore Sonats Seas 

eM ak | uti, Sande fac ates is 


{NEW songs and lyrics wanted for popular 
radio” program 4nd professional 

en. Bree eran 

New Yor tailliate of 


10, BABS Files #100 as Fi Lat. FREE! The Stamp Pinder! Send today for 
tings Box Tiek at” eteabare: | PERE! The Stamp Pinder! Bend teday 
Seca Wea "gooet | Taree | ane Yu acy oui a inc 
Hine’ “Wisc today one Service, a AMMUNITION, Arallgbe, (0, Quali oe rot 

atchison Seana” 


‘SEND 10¢ for list, 100 used = 
itm ‘sinesota. FE 


eth. 
TEED eins, bought. sold, exchanged_List 
Stamp Hows: Coopers Mii aie! 


30 STAMP COLLECTING 


Riley Galfaroia 
ee ae ‘Wanted to pe sot music ree 
POeaiinniwon, Send poeta, MeNe, 
tortor Musier si0-PS. Alexandria, Loe 
Shgeless Cailtoraia. 


BONGWRITERS—Send Poem For Immedi- 


ais) examination, and) Free (Rhyming 
ietfonay ichara Botner. 


sonar warrens-Soa Brome i pea 
Pitre in bonwriae’. Radio Ct Music 
‘Readers: 1614 Broadway. New York 19. 
POEMS Wanted for Musical Setting. Send 
oem for imimediatg consideration, Five 
star Mune Masters, 648 Beacon Building. | feadquatvers. "G 
Botton. Fourth Aver New York Gy 1 


postage 
Seo baas, 


viene Tee eee 
sie 
i 


iy 18, Devi. 24, 


Sa i, an aS 
WANTED Uae melee fo eee 
studion Bassaic ds 
wodee Pecil 8 S| see ree, ree 
ONO WRITERS, Raya, Conia. | Ratve Sener, Cah ug sa Fi 
sg eet eae ee 
Fou Yi, Noy, aa SE 
a 

Baar ass 
iiaas usted 
MERE niet nS Ree 
a 

S aariee Tie reat 
Se ee 
TES pa ae 
ae era meee 


7B SORTING GOODS, GENS: 

KLE, AKCHERY | Service, tne. Dept. 45. Lawrence. Mass. 

izes Belts & Hubber Boats—(Dual Life | PREE—Pick Ze worth of stamps from our | Avrmaiis. Big Bargain Sc. with appro 
Breserver Belts). (eeconds). Idea) ior | "'Rrst U.S. approval Selection Au- | Capital Stamps, Dept. 10, Little Rock, Ark. 
Pen pace UNITED STATES Collection. Fifty difter- 

tent mint commemoraiiven, very five. 
oe ey aed 
sritp sequent for United States” Ape 

Fort Orange Stamps. Albany 


PREE Solomon, inangs 
Beauty, Caribbean trian 
Mukden’ Ceechosiovakian 


Yoo stninp, Siberia: French. 
bes, othert—all Pree with approvals. Post 
Seebe Bennett, 1088 Ocean, Long each 


is, Daamonde Glants, Midgets Piaes, 
Alta “and Ballroad Stamp. Also Gut 
oe approval 

SEs gaat By W's: 


ae 
Sikes ‘rubber boats. Write | will be 

for creuiar. Karl Ost, Dept. PS-2, York, | funigy! 

Pa. S8'Park Row, New 


Yorn 
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PREE wallet. 2f you buy, 20e worth of 


FREE, 30 Different including Cossack Di- 


ADULTS Appro 


MEET, Wena, a ot aPragarey uaa an 
eee oe, eat eee AEE 
abe ce ae as Ge mg - 
oe aoe = = 
ie eae coagarmaal Simon, ge 
sa Bet ta 
SRE spect Align Pog a 
ones Src ane Mae tet | Saaee mae Bae TR | Sowa eee ee ee 
yah ERS a eating | Dear peer cnn | ATERGUAUS SPR 
eerie ies 
1 RASS BE ASS | Fee mam ome ree Aare 
Fatal Re eae, “RF 


SMOKY Mountain commemorative sheet, 

largest 0. 8. stamp lasted, and 33.0. 5. 
including commemoratives, airmail reve- 
‘es, ete, Catalogs Tae—To approval apoll- 
cants ‘for $e. Curhan Stamp Company, 
Dept, C, Oloticester, Mass, 


PREMIUMS and premiums—but the Point 
‘System premiums are Worthwhile: Elbe 

‘albums "and. slockbooks,” world. ailases, 
Stamps, ete. Send for Potnt-Bystem foreign 
Aporovais and" premire plan. Charles 
(orn, Santa Ai 


EXCHANGE Your Duplicates, With Col- 

leclors Eyerywhere. Stamp ‘brings Par= 
ticalars” Kurta, Box 10s, "Allentown 
Pennsylvania, 


wikis 


EXCELLENT Pictorial approvals, Reuson- 
‘bly. priced Crown “Blamp ‘Company, 
Box 331, Toronto, Canada, 


COLLECT “Ang Sell! Pine Worldwide 

Staumps on ‘approval. Liberal confidential 
acount GheTeference required. Harrison, 
Box. 260: New Orleans 


EUROPEAN South And Central American 


rovals, Arranged By Country, ent 
ingest “Galver ‘Mouds Rochester 3 


Bitore guy No ‘ery’ eta eterasees 
Heened Forte, G'Wieote Ti work a 
St. "Tabe 6 Fora 


Saas ti same Digea Oe 
mond shaper included To Serious AB 
proval Seat en 


Broakiyn 
TIpeRia. 
if 


Dans 
Balla coldsies: 
Big Packet. oniy 
porovals’ Gleidals Stam 
Shiite Hermosita. Glendale 8. Cellt 


19h CENTURY U. 8, commen, Cwt War- 
Battleship revenues, #5 ana B10 Suamps 


bins Games. Magee 

ia ease Me 

org Hm ae, Faee 
oa. 


French 

ferything de. with” approvs 
ajcPunseg0o Idaifonal ei. Saxon Co 
Vaitey Stream. N 


RET Beso Peon 
licantsPremiuine wlth purchases 
ee. “ior We 3s Be 


‘se posts 
ark Row 


toowatier Jou receive ouy epee aboroy 
a Fuser, Sug Super aborey 


eon), 
Tohnsiows, New Work. saat 


| DEALER'S Wholesale Catalog. Postage Je. 


Ear? at Seiebers, elites, 


POUND Bag unpicked ra 
ork 


‘mixture con- 
ert iuacte ShoD. 
City. 


oustngs ft 
400-0 


fest 4204, 


‘Newfoundland 
Brith Colony Sets 


Feat Eo bee Pree 
sas, Multa, oot Archerbidg. Bosc, 


FREE! Western Hemisphere Packet Post 
‘Owens. 


TRIANGEEG- Along) 

TR GEES nia, AB 
iat 

igre sad pee SC RES 

DEEPEN Aas REPRE 


AMAZING Value! Pifty Different Pictor 
0c, With "Approvals. Pranelacan, 
Ouke“st" Sin Yraneisco 2. Calif. 


SaUAgibG” Lat andes asacoa, 

snes Oe, with aprotinin Baltes 
21. Log “Angeles. 24, Cal 

FREE, France Paghet fe_with approvals 
wa. Walton, Porter Ra. Nenvile 


10.0. & CIVIL War Tspuee 
“arastaon 268'Boaton, Meier 


Serna: 


Se, Super Stamp 
shop. 2S. Madison, Greencastle, Ine 


COLORFUL, "Interesting, Apororale co 

Gusineas-iike ‘collectors: See 

sus. Jotns, Bow S612, Detroit 8, Michigan. 

NEW Zealand riangle yet complete 8 
i, ee n 


i eckhes Prissae, Bo 61s 
‘Commemoratives 82.78, Morris Stamp 
Rockaway. 


SPECTACULAR Approval vervice for cal 


ieciovs. using, international Jugior ‘ale 
butm. “Loews. sAberdeens. Maryland. 

FREE! Sensationally interesting money- 
saving am eee Philateistn, AB 


BEGINNERS Pictorial 
‘uma’ Surely, Suburban 
Grant Drive, St. Louls 16 


ere 
aa 
Fd 


“Arrington. "181 Hunter, ‘Stotch Plains, 


New Jersey. 


rt je 60 DIFFERENT United States. 0c, Price- 

sail, 26 Senn 6 Welllde "Barc | 6 DIRPEREnT thule Guay ak 
Ses MEEIGD Win Gimain cos Reraaee | PRAREY aporerey Uy, Omuniny Al 

So a gd a ae 
ae ee ee 1000 WELL mixed U. 8. 26¢. Monier, 1750 
SCARGE Lundy Island 25 T, | __Fatrmount, Cineinns 


LOW Price U. 8. Step is. Scott, 
MOO Baker Ave. Lexington: Me 


| SENSATIONAL Stamp Contest, Pris 


UNITED STATES. $4. #5. and ie a 
eants. B'Wineholt. Woodbine, Penna. 


FREE —Canadian Sets. Royal Visit. George 
VE Gearae  Corahation. dublee. in 
Po. Orange, N. — 


cxpris. 
proval Buyers, 
7 a 


SEPTEMBER, 1955 


FRESHLY mounted approvals for collectors 
Tuning Scolte International Junior Aloum. 
‘wiaschim. $5 Nagle Ave.. New York 34. 


FIFTY Canadian. Newfoundland. includ- 


ene, “Gomimemoratives 10e" RD- 
provaia’ Kesde, 606 Gerrard. Toronto. 


FREE: Conference Stamp. Kilby 
‘Co., 1686 E Olive, Compton, 


WICARAGUA—WiNl Rogers set 100. P. Gus 
faleon. Box 1206. New Britain, Conn. 


LIBERIAN Triangle Set—i04—With Ap- 
‘rovais. Vargo Stamps, Rucine, Wise. 


TATIOOING SUPPLIES 


tam 
ne 


qluded" Pree dhustrated tterature. ‘Write 
Tatooco. Got S. State, Chicago 5. 


35 DIFFERENT Guatemals,10¢ with 34-15. 
1© Approvals. Carroll's, 4357 C'S. Hoover, 
Los Angeles 37. California, 


large airmatis. Send i0e. AD- 
ova, Buchanan, Se! Eres New 


FREE’ Approval applicants select 
Torin Prec Your chee QExCel Stamp 
Service, Box 1315, Chicsso 90 


Bey Wor Savings Bonds and Stamps regulorly. 


TATTOO, Oulfits, inks, designs, Write 
Today. Zele Studio, 728 Leslie, Rockford, 

muinets 

is TAXIDERMY 


SPORTSMEN—Tan animal sking yourselt, 
Tnaian stv, Make fine buGkakiog, robes, 


fur eter 8 ipment 
feeded’ ingtructlons, 61 oo Wiekiser, 
Bepts 6, Johnson City. 

61 
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u TOBACCO—PIFES 


J__VocaTIon 


AL GUIDANCE 


FINE Six Cent Cigars Available soon. Be 
first on list for frst shipments. Act now. 


Gor’. Vermont, Los Angeles 


CIGARETTE Papers — Finest quailty 
gummed or plain, 24 leaf ‘booklets 1c 
Rollers S0c, Postpaid. Pete Moberly. Box 


CIGARETTES, Cigars, ‘To 
‘Details. 10c.” Nelson, Sunnyside-PS, 
dinnapolis, Indiana, 


PIPTY Quality Cigar 
$4185, Continental Cis 


3.25, $3.85, 4410, 
‘Corning. N. ¥. 


DISCOVER your, best abilities Uhroagh 
iselentine aptitude texts. Information. 
‘Testing Service: $07-52 Gas: Blectrie Bide, 

Rockford, Illinois. 


WATCH and clock repairing increasing 
complete home study course with dr 
ings and. pictures. Information free, 
Heuston Chronomaiie and Watch Co, 

P.O. Box 53675 Houston 12, Texad. 


GUARANTEED watch and clock re-pair- 
ing. 6-day 


SOLDERING 


7_WANTED MISCELLANEOUS 


x TRAPPING 
ELEVEN good Box Traps. Complete blue- ‘Suitable for ehain store ané 

Drints. 40e.  Wee-Sho-You, Box Si, De- | PRODUGT uth wsnted ey AAT manne 
troll, Mich, facturer. Send detalls to. RJ. Bernard, 
BB TREASURE FINDERS ee 
BREK Buried Treasure. Methods. mvgier- | MERCURY —Highest prices, Pree Contain 


fevices explained lreulars tre 
century Press, Box 1610, Glen Ellyn. 


fers, Write Mercury Terminal, Norwood, 
Mass. 


MAGIC. Indicator Locates, Buried Money 
‘Qnd Mineral Deposits. $20.00 Guaran= 
teed. C. Horton, Helleriver tilinots, 


9 TREES, SHRUBS, KOOTS, 
HERBS 


Foam Lise for 
Booklets, veach you 
‘waturopathle Clinic. 


HEALTH Bepkers! 
paeaith, #28 


Roe" e. ackson, Biknarte tne 
ry 


Mimeograph. mul 
igen. Algo (raded and 
ieiig, N° Carolina, 


WATCHES 


niga ‘Book 


2 atten 
AI aya anlar as 
nbc at ae eet 


butt Low price. Information Pree.” Write 
“Newon” Company, Dept, 8-013, “Chi 
cago « 


SUPER Welder—For home, farm, factory, 

Makes even beginner “an expert. Im- 
proved on’ type used. by’ Navy. Fully 
Equipped ‘with Metaille Are and Plame 
‘Toren Handles, “Carbone, Rods,_ Fluxes, 
Mask, ete. Complete directions. Operates 
AC-DO; 110. Volts, No" extra. wiring 
‘heeded: Guaranteed. $19.95, Save 2% send 
heck with order. Super Welder MIE. C0. 


Dept. BN, 25 E. 20.8t, New York, 


NEW Model electric w 


mask! 
Used by the Navy. Magic Welder Mfg, Co, 
20-PS-9 Canal Bi, New York City. 


RODS, 1/16", 6/64", 3/33" Ansortment, 200 
‘Rods $1.98 Postpaid, General AC/DC Are, 

Guaranteed. Littie Welder’ Co., Dept. PS, 

19706" Blackstone. Detroit 23." Mich. Six 
‘Carbons $1.00. 


NEW and Used Are Welders and Bazar, 


ted, 6347 Parnell Ht, 


‘Chicago 21, Ii 


‘THOUSANDS of MEN 
Now 


Feel 
SLIMMER BETTER YOUNGER 


with Commander 


Appear 


MSTME INTERLOCKING HANDS 
‘The Seatationss 


‘Berooset sdboorter belt toda 


Look 


Serena, 
Optometr 
"ety omincrce 
“Susport 
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Raliway Training 


Buy War Savings Bonds and Stamps regularly. 


..to go to College? 
--or to enter a Profession? 


{aed Aceounting, Avehtetare, Nursing, Denti, 
ing. pina, Dente, 


or set an Office Linen 


High School Course 
LTT, Mony Finish in 2 Years 


‘American School, Dept. H646, Drexel Ave. at 58th St., Chicago37 
Gentlemen: Send me FREE information covering 
ng. in vobjecte checked below. No obligation an 
Hlth Sehool Course 
Electronics, toduviriat 
‘Architecture and’ Building 
5 Actemetie Coalnerioe 
Business Management 
Electrical Enslncering 


‘Embalming, CNiropody, Law Aedteine, ete} 


“chieago, ent, I807-—endera 
school ‘edueation NOW. Write 


dues 
Day! 
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Diesel Enuineering 
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Readable By Day or Night! 
TRAIL-BLAZER 


-Luminous-Dial COMPASS Bigg 


HERE ARE THE FEATURES THAT MAKE THIS THE 
GREATEST COMPASS “BUY” In All AMERICA! 
ne Type Sealed In Lig 


1 ‘Siattrrot,Shckgot, Waterat 
Construction 


© Luminous “See In The Dark’ 


Boys! Sportsman! Sensational New Wrist Type 


Only 
Examine t ‘ 98 


10 Full Days {relates 


at Our Risk! Strap 


Latest Type Plastic Case 
© Shows Degrees in 
Al Directions 


. © What a Compass this is! Made to give superior perform- 

(© Newest Wrist Watch ance under any and all climatic conditions. Will not freete 
Style Design ‘at even 40 degrees below zero. Works perfectly under a blaz~ 

© Genuine {ng sun. Guides you accurately all hours of the day and night, 
Leather 


ILLINOIS MERCHANDISE MART, Dept. 221 
'N. Dearborn 5t.. Chicago’ 10, 


SEND NO MONEY! 


‘ 
1 
‘The Ideal Compass for everyone—Boy | 
1 
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fe ce etree a 

eater oud Sa 
oot 


The Yankee Clipper Super 
Telescope is by far the big- 
Rest, most powerful Telescope 
ever made to sell for only $1.98 
with Carrying Case included. it’s 
guaranteed Super power and measures 
over 3% feet in length from end to 
end, Lenses are of optically-ground 
polished glass. So powerful you 
can clearly see people and 
wild life miles away and 
watch what they're do- 
ing when they can’t 
see you. Sensational! 
Exciting! Fun and 
adventure such 


as you've nev- Optical 
before. Lenses 


Examine | Send Feo Btoncy / | 


For 10 Days | Itiinois MERCHANDISE MART, Dept 3131-4 


: 500 N. Dearborn St., Chicago 10, Iilinols 
At Our Risk! | Picase run me the Yankee Clipper Telescope with 
Just write name and address on 


' 

| 

| 

| Catsring Case. On arrival T will bay postman only 
handy order coupon and mail back | 

I 

ia 

>| 

| 

| 


S1.98 plus few cents postage charges. If not delight 
to handy, order coupon and mail back | tcan retum in 10dayeand ret my mons” back in ful 
Clipper ‘Telescope with Carrying Case de- 


posite Fests oes ne : 
pent 

Beant te ese i lea 

Secrast isha dec gtt Gira Cia: | ore a zor — 


Military | Style 


‘on thi 
Hurry—while th 


ply lasts, 


osed find $1.98. Please ship, the Telescope 


‘Special. offer 
YO Rises Bae AE's alten see 
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FAMILY PLANE COST 
CUT IN HALF 


Taylorcraft ‘‘Foursome’”’ Already Flying! 


EFORE 
heavy, high-powered and costly 
n $7,500 t© $15,000 and more 


the war, 4-passenger airplanes were 


fr 


‘The new Taylorceaft “Foursome” takes the family 
plane out of this luxury price bracket for the first 
« provides luxury fea- 
le in an airplane, re- 


time in aviation history— 


tures never before obra 
gardless of price. 


For instance: the biggest, roomiest cabin ever 
built into a 4-passenger plane. Electric starter—no. 
prop spinning. Unlimited v 
dows all around and the new Taylorcraft one-piece 


bility—with wide win- 


windshield. nce superior 
y, costly prewar ships in many respects. 


And_ perforn 


sunprod 
to the h 


The instrument panel is compact and uncompli- 
cated like the dashboard of your car, and the engine 
—what an engine! Light, powerful and smooth 
performing, it harnesses 125 horses — expert 
aeronautical engineers say it is the best all-around, 
(-passenger 


most economical engine ever built for a 
plane. 

See your local Taylorcraft dealer. He will gladly 
give you full particulars and tell you how conven- 
ient budget payments can be arranged. 


World's Largest Builders of Side-by-Side r¥irplanes 


AVIATION 


TAYLORCRAFT 
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CORPORATION . 


ALLIANCE, OHIO 
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How Fighters Shoot Down Planes 


RADAR DOES IT! In blind- 
ing fog, o Grumman Hellcat 
intercepts and destroys o Jap 


plane. At right, @ night fight 
‘or of this type rests on o 


They Can’t See 


See 


RADAR ...Magic Eye 
That Sees the Invisible 


VEIL OF CENSORSHIP LIFTS TO REVEAL NEW SECRETS OF 
THE VERSATILE WEAPON IN WHICH WE LEAD THE WORLD 


By JAMES L. H. PECK 
Drawings by ERIC SLOANE 


DAR sees all, hears all, and tells all, 

an AAF pilot once remarked. “It has 
penetrated everything but the thick veil of 
secrecy behind which it has been screened.” 
‘Now that the boys in the Pacific are even 
using radar to fish with in their spare time, 
its story has come crackling through cen- 
sorship, too. 
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You've seen a searchlight throw a long, 
focused beam of light into the sky. It 
fades away into the darkness if it does not 
hit anything, but if the light strikes an air- 
plane, some of it is reflected back to your 
eye. Suppose that this searchlight used 
radio waves instead of light; that it sent 
these waves out at rapid intervals; that it 
caught the waves whenever they hit an 
object and bounced back; and that it com- 
puted the distance they had traveled by 
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LOCATION OF LANDIN 
FIELD, EVEN THROUGH ¢ 


a ax, 


SOME OF THE WAYS A BOMBER USES RADAR ore shown in this imaginary view. While 
search radar combs the sky chead, IFF (Identification of Friend or Foe) demands an automatic counter- 
sign from unknown planes and ships; a radar long-range navigation beam gives the pilot a bearing 
for finding another device slices through fog or clouds to reveal a target or a land- 
ing field; tail-warning beam scans a cone astern to detect hostile planes beyond the range of vi 


noting how long the round trip took them. another RO in the glassed-in rear of the 


‘That's the essence of radar (RAdio De- Black Widow's fuselage adjusts his shorter- 
tection And Ranging) ranged, airborne-intercept (AI) radar set 
‘The radar operator (RO) on the ground _ Invisible radio detection beams are thus 


at a fighter-control station on Okinawa an- shot at the Jap from both the ground sta- 
nounces the detection of an approaching tion and the AAF night fighter. Officers 


Jap bomber by radioing one word to a on the ground chart the courses of the two 
Black Widow's crew: "Trade." He then aircraft on a tablelike plotting board; as 
tells the men in the night fighter 65 miles the planes closer together, another 


away the direction and distance of their foe: code word is radioed to the fighter 
‘Climb to 11,000, Veetor, 2- Range, “Punch. 
42 miles.” The gunner in the Black Widow, mean- 


As the Black Widow banks around to a while, makes the adjustments necessary to 
northwest course and surges forward at enable the fighter’s radar apparatus to aim 
350 miles per hour, the radar operator on and fire its turret machine guns at the 
the ground can note its progress as well as enemy. 

that of the Jap plane. At the same time, “Pilot from radar," says the RO in the 
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BOMBING 
OBJECTIVE 


Y=LONG RANGE NAVIGATION 
BEAM 


A Privateer (Navy patrol-bomber version of the B-24 Liberator) displays a load of radar ga 
top of the fuselage, back of the gua turret, is the IFF antenna. Under the belly, the second 
dome" is the "potato masher” for jamming cnemy radar. The rounded bowl is the retractable 
tenna of the ASV (Air to Surface Vessel) search set. Rods behind this are antennas of the radar ait 


SEPTEMBER, 1945 67 


PLANE———> 
SEARCHING 

FOR TARGET 

PICKS UP RADAR 
SIGNAL AND KNOWS 
TARGET LOCATION 


night fighter when he sees a “blip” of light 
on the screen of his radar that tells him the 
waves from his apparatus have begun to 
bounce back from the Jap. He speaks over 
the plane's intercom, “Target, 11 miles. 
Bearing, 20 degrees.” 

‘Roger,” says the pilot, and proceeds ac- 
cordingly. 

“Judy,” sings the radar operator in the 
Black Widow to his colleague at fighter con- 
trol on the ground; this means that the 
fighter has spotted the Jap bomber and is 
taking on the job of destroying it. 

Now the RO in the Widow must watch 
the screens, or radar scopes, on his instru- 
ment panel to keep from losing the image 
of the target. There's a penalty for this; 
he will be demoted to ground duty if he 
loses a target three times. As the Widow 
closes in on the Jap in the darkness, he ad- 
vises the pilot and gunner: "Dead ahead. 
Range, one mile. Mark, gunner.” 

That's the gunner's signal to flip a switch 
that brings the automatic airborne gun 
layer (AGL) into operation, It will sight 
and fire the four machine guns at the right 
instant, even though the men in the Black 
‘Widow have not seen the target with their 
eyes. 


PAR ATROOPER PUTS & 


SMALL RADAR BEACONS con be plonted 
near important targets in enemy territory by para~ 
troopers or commandos. All that our bombers have 
to do is to “home” on the signals, which guide 
them to the spot and direct their bombing through 
overcast. The automatic beacon may even be 
dropped alone on o parachute by o fost fighter. 


RADAR SAVES LIVES of ditched cirmen. Life 
rafts are now equipped with “corner reflectors” — 
flower-shaped antennas that are set up to throw 
back the pulses from transmitters of search planes. 
Reflected pulses create a distinctive pattern on 
the scope, guiding rescuers directly to the scene. 


‘The roar of the two big engines is broken 
by two short bursts of fire from the .50 
caliber guns, directed by the fighter's radar 
eyes. Flames reveal a Japanese Betty 
medium bomber, with a kamikaze, or baka 
bomb, snuggled beneath its belly. ‘The 
Widow may swing around to let it have a 
few bursts of visually sighted fire from the 
four 20-millimeter cannons in her fuselage. 

The result will be reported in one word, 
spoken into the microphone by the RO in 
the Widow and heard by the men on the 
ground: “Murder!” 

That is how radar is used in Black 
Widows. The single-seater Corsair and 
Hellcat carrier fighters have a different 
kind of radar equipment (AIA instead of 
AI) which enables the pilot to do everything. 
‘The target appears on the radar scope of 
this apparatus as a large dot of light, and 
the pilot flies so as to keep that dot lined 
up in the center of his scope. The size of 
the dot that is the enemy plane tells him 
when he is within range. 

‘The heart of radar is a cathode-ray tube, 
shaped like a trumpet, through which 
electrons are shot. These tiny negative 
charges of electricity we call electrons 
bombard and illuminate a fluorescent screen 
on the flared, wide end of the tube. Alter- 
ations in the current result in the formation 
of light patterns on the dimly glowing 
screen. The nature of these patterns, and 
the alterations in the electron stream that 
cause them, is determined by the very short 
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MEASURES FOR DEFENSE AGAINST RADAR 


IKE every other revo- 
lutionary new weap- CLOUDS OF SILVER-FOIL 
on, radar has been met STRAWS THROWN 
with defensive measures. 
The most common of 
these are artificial re- 
flecting agencies and 
“jamming” with other 
kinds of radio sets. 
“Window"—strips of 
paper-backed tin foil — 
has been used effectively 
by both Allied and Axis 
planes. As shown in 
these drawings, it is 
scattered in the air to re- 
flect radar impulses and 
blur the echo pattern. 
Dropped early in a 
mission, “window” can 
thwart early - warning 
radar, making the opera- 
tor overestimate the 


Renining, force 5 ‘A ground radar station de- Scraps of tin foil ore seat. 

German “window,” 1 A grou plane by the echo, 27 by planes to blur the 
good only against micro- 6, “blip,” (B) on the scope. radar echoes, producing o haty 
wave radar, was dull Scale shows elapsed time, and —_ pattern that makes range-find- 
black. The Allied type therefore the range. The anti ing impossible. This device is 
is silvery, like tinsel. aircraft guns then go fo work used by both Allies and enemy. 


—_—— 


KW Raver TRUCK 


3 The plone makes its escape as radar-controlled a! oft guns are thrown off # 
The strawlike strips of paper-backed tin foil are called “window” because, as one British radar 
sergeant-operator put it, "It makes a window in your scope so big that Jerry fies right through it.” 
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© hot for enemy submarines that the Germans adopted the “schnorchel” (breath: 
submerged, Here is one on a captured U-boat. It folds when not in use. 


radio waves that bounce back 
from, the detected object. 

Since the speed of these pulses 
is the same as the speed of light 
—which can flash the 186 miles 
from New York to Baltimore in 
one thousandth of a second—the 
time it takes the waves to go 
from the transmitter antenna to 
a distant object and back to the 
cathode tube is extremely brief, 
but it is measurable. This meas- 
urement gives the distance, or 
range, of the target. The direc- 
tion, or bearing, of the located 
object is revealed by the direction 


‘The Japs do not seem to have 
the laboratories and the materials 
to put their radar equipment on a 
par with American sets. Their 
present warning and fire-control 
devices compare only with early 
1942 American radar. Their air- 
borne equipment appears to be 
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even less efficient. However, they are mak- 
ing intelligent use of what they have. 

‘The Germans, too, got off to a late start 
in radar development; but, when V-E Day 
arrived, their warning and fire-control ap- 
paratus was nearly as good as ours. The 
Luftwaffe did not employ airborne sets as 
widely as did the Allies. 

‘The British led in the development of 
what they then called “radio-location.” 
‘They introduced many of the present appli- 
cations, such as navigation and bombing 
through the overcast. But their devices had 
many limitations, which were overcome 
largely by American scientists and Army 
and Navy technicians. Although most of 
our radar experimentation has been carried 
out as a joint operation, U.S. experts have 
made more rapid improvements, and more of 
them. Today, we are farther advanced than 
any other nation, thanks also to industrial 
plants such as RCA, Bell, General Electric, 
Western Electric, Westinghouse, and Philco 
—to name only a few. 

Amazing strides have been made since we 
used the long-wave, broadcast-frequency 
types at Pearl Harbor, where Private Joseph 
Lockhard (officially off duty) detected the 
unidentified planes that turned out to be 
Japanese. This long-wave equipment was 


also used during the epic Battle of Britain, 
and is credited—along with the RAF—with 
saving England. The long broadcast waves 
provided good range and a wide coverage of 
the sky. However, the very nature of these 
radio waves that permitted RO's to scan 
wide sectors resulted in the formation of 
blind spots, particularly close to the 
ground. 

Much of the newer equipment, brought 
into use since 1942, is of the microwave 
type. These extremely short waves—meas- 
ured in terms of megacycles and centi- 
meters, instead of kilocycles as in your 
radio—do not scatter like broadcast tran: 
missions and have a much better bouncing 
quality, or “mirror effect.” The combination 
of long- and short-wave radar has been used 
with great effectiveness. The microwave ap- 
paratus covers the blind spots left by the 
long-wave sets. The latter, like a widely 
focused searchlight, is effective for finding 
the target; but the microwave equipment is 
used to better advantage, like a higher- 
powered, narrower-beamed spotlight, to put 
the finger on the enemy after he is first de- 
tected. 

Such detection was the first use to which 
radar was put; it was purely a device with 
which the enemy (Continued on page 210) 


SEE IF YOU CAN READ THIS RADAR SCOPE 


This is the viewing scope 
of the PPI (Plan Po 
Indicator). It shows the 
area below; center dot is 
plane's position. Numbers 

ing: con- 
We- 
fer areas appsar dart, land 
reas light. The luminous 
arm sweeps over the area. 


A flight of planes. It 
may be identified os 
friendly or hostile by 
rodar challenge (IFF). 


2 Frontal clouds. Rader 
also tells the weather 
lying ahead of plane. 


“Sea return'—echo of 
3 es eee from rough 
sea—is interference. 


Promontory and islands. 
4 Any shore installations? 


Task force of warthips. 
ale lh ee 
their size and course. 
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Here's What Makes Our Jet Planes the World's Fastest Fighters 


WE HAVE been reading and hearing a lot 
about the spectacular jet plane, but here is 
the first picture of a jet’s power plant to be 
released for publication. Two of these 
General Electric engines propel the P-59A 
Airacomet, while a somewhat similar Super 
G-E Jet drives the P-80 Shooting Star. 


Golf-Ball 


‘ker-Upper 
Retrieves Pellets and 
Protects Its Operator 


HERe’s a golf-ball retriever 
that does its job on a practice 
driving range even while a 
shower of the white pellets is 
falling. Towed by a motor 
scooter, the contraption has 52 
wooden disks which turn on an 
axle as the machine rolls over 
the fairway. The balls become 
wedged between the disks and 
are carried forward. Steel 
fingers at the front end then 
knock them into a metal tray. 
Jerry Claps, of Newark, N. J., 
is the inventor; his wife, under 
the screen, the operator. 


12 


Just inside the front cover shield, at the 
left, is a compressor, which whips air to 
combustion chambers. There fuel, usually 
kerosene, burns fiercely, increasing the ve- 
locity of the air and hot gases that pass 
through a turbine wheel and on out by 
way of the jet exhaust. 
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“Baseball” Parachutes Don't 
Wobble Coming Down 


A NEW-TYPE parachute, named 
“baseball” because of its similarity 
to half of a baseball cover, has the 
advantage of greater directional 
accuracy. The conventional para~ 
chute, launched from a fast moving 
plane, leaves almost parallel to the 
earth. As it opens, it spills air from 
its upper edge, causing the ‘chute 
to swing in the opposite direction, 
again spilling air. This is repeated 
all the way down, A jumper can 
control this oscillation to some ex- 
tent by pulling the lines on the 
side that spills air. The baseball 
parachute holds most of this air 
because of its hemispherical shape, 
thereby eliminating most of the 
sway. It was developed by Leonard 
P. Frieder, president of General 
Textile Mills, New York, and 
Walter Finken, chief engineer, The 
design can be used for both cargo 
and personnel ‘chutes. 


an See 


BASEBALL 
PARACHUTE 
ASSUMES A 
Vertical 
postTion 

EGon Arve! 
ReLease FROM 
PLANE 


UMBRELLA MW 
PARACHUTE 

SCILLATES. 
Because IT 
SPILLS AIR 


Biggest Helicopter Carries Crew of Two and 10 Passengers 


THE PV-3, first helicopter designed for 
air-transport operations, is also the first 
successful one to use two rotors in tandem. 
‘The fuselage is 48 feet long and 13 feet 
high, and houses the Continental-Wright 
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R-975 engine aft of the cabin. The PV-3 
can land in a 100-foot-diameter clearing on 
land or water. It was designed for Coast 
Guard and Navy air-sea rescue and trans- 
port-service requirements. 
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U.S. Infantry Fights 


i 0 DY armor is reducing the number of 
Lightweight vests of nylon and casualties among the American infantry- 
thin metallic plates save GI's men storming into the heart of the Jap 

homeland. 
from Japanese shell fragments. Like the knight of the Middle Age 
GI is protected against the lance of 
By ARTHUR GRAHAME —in modern war, the shell fragment. The 
armor is light and compact. It can be shed 


Photographs by 
WILLIAM W. MORRIS 
and HUBERT LUCKETT 


FRONT view of U.S. infantry- 
man’s body armor shows the 12- 
pound vest that protects front 
and back, and the detachable 
Waepound apron. They stop shell 
fragments causing most wounds. 


BACK is shielded down to the 
waist. The panel at the shoul- 
unfastens at the top for 
ing; lower part of back hos 
same protection built into it, 
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in Aluminum Armor 


in a twinkling and packed away in his kit. 
Except under the most strenuous battle con- 
ditions, when ease of movement is para- 
mount, it is worn with comfort. 

‘The adoption of body armor by the In- 
fantry, just announced by the Ordnance 
Department, means two things: fewer and 
less serious wounds, and fewer replacements 
of troops on the battlefield, 

Eight percent of all battlefield casualties, 
and half the deaths, are caused by shell 
fragments (sometimes erroneously called 
shrapnel), When the bursting charge of a 
high-explosive shell detonates, the steel pro- 
jectile is shattered into thousands of frag- 
ments which are thrown unevenly over an 
area proportionate to the size of the shell. 
‘These fragments vary widely in size and 
shape, Some are dustlike particles of ste 
others are jagged slivers weighing a small 
traction of an ounce; comparatively few are 
larger chunks of metal. They are projected 
from the bursting shell at a speed of about 
8,000 feet a second, but they lose velocity 


FIT is assured by two 
sets of snap fosteners_on 
strap. This 
possible for one 
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CARRYING. The new body ormor 


quickly and seldom are traveling over 1,500 
feet a second when they strike. No body 
armor light enough for a soldier to wear can 
protect him against a direct hit by a high- 
explosive projectile, or even from sizable 
fragments from a burst close to him, but 
the body armor being supplied to our men 
can and does protect them against a large 
majority of fragments. 

The GI's armor is designed specifically to 
stop most shell fragments from penetrat- 
ing the skin, Most wounds occur in the 
torso. That's the area the armor protects. 

Body armor is not new in this war, Bomb- 
er crews have been using it in the form of 
“flak suits.” These are easy to wear be- 
cause a man in a bomber doesn't move 
around much. Armor for the warrior with 
only his own feet for mobility is something 
else again, It has to be light. It has to 
leave his movements unrestricted. It has 
to be styled so that it can be doffed in- 
stantly in an emergency. 

Army Ordnance produced just that kind 


JETTISONING is cosy whenever 


cod in the armor becomes a hindrance, as 
in strenuous combat. All the Gl hos 
to do is to give a yank to each of the 
shoulder straps, step out of armor, 
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PENETRATION of this vest front by fragments 
of steel is shown by the holes indicated. Pieces 
that poss through the three- by five-inch aluminum- 
olloy plates inside are further slowed by nylon pads. 


This bock piece took @ lot of punishment. Our body 
‘armor can't stop all shell frag: but it protects 
against the kinds thot cause most casualties. 


QuitteD 
NYLON 


HOW IT'S MADE. Under the cover of the vest 
ore overlapping plates of aluminum alloy, backed 
by pods of quilted nylon. The flexible apron (not 
shown) contains no metal but gives good protection. 
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of armor. Ordnance went further. By a 
series of painstaking tests it determined 
how much velocity the little pieces of metal 
plate, backed by quilted pads of multiple- 
layer nylon, would stop. While the infan- 
tryman’s armor is considerably lighter than 
that in a flak suit, it is similar in design. 

It is a vest weighing 12 pounds that af- 
fords protection for both the front and the 
back of the soldier. The vest consists of 
aluminum-alloy plates measuring three by 
five inches—lighter than manganese steel 
but equally resistant—backed by the nylon 
pads. Shell fragments that penetrate the 
plates either are stopped or their velocity is 
greatly retarded by the nylon fibers, Hit a 
pillow with your fist. Feel it yield reluctant- 
ly. That's what happens when a shell frag- 
ment penetrates the armor metal and hits 
the fabric. 

To the vest is attached a small, flexible 
apron, weighing only a pound and a half 
and also made of quilted nylon, that pro- 
tects the lower half of the abdomen. 

A jerk on two shoulder straps instantly 
jettisons both pieces, Vest and apron may 
be folded compactly and carried in a pack. 
A man jumping from a foxhole and legging 
it across terrain under fire doesn't want 
to be encumbered. But a man standing in 
a landing barge and preparing to hit the 
beach, and even one crossing a beach under 
@ hail of bullets and artillery shell frag- 
ments, finds his body armor the shield and 
buckler of modern war. 

In the development of infantry armor, 


TESTING of body-armor plate is done at Aber- 
deen Proving Ground with the arrangement of st 
ictured below. A 20-mm. high-explosive shell 
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Ordnance went directly to the experience 
tables of the Air Forces for information. 
The Eighth Air Force made the first at- 
tempts to protect its flyers against the frag- 
ments of flak bursts in 1943 when strategic 
bombing was being stepped up in the face 
of determined opposition by German fight- 
ers (armed with cannon as well as machine 
guns) and antiaircraft batteries. Casual- 
ties among bomber crews were becoming 
serious. 

‘A type of body armor had been developed 
for infantrymen in World War I but it was 
too heavy to permit a man to move as-fast 
as he had to in combat. The Eighth Air 
Force modified one of the 25-year-old suits 
and placed orders for a limited quantity. 
They worked. Casualties dropped 60 per- 
cent. 

‘Then samples were sent home to Ord- 
nance. Col. Rene R. Studler, chief of the 
Small Arms Development Division, was 
given the job of improving the suit and 
getting it into quantity production. He 
found that while it often was saving its 
wearer from death and wounds, it did show 
a lot of holes from shell fragments, Colonel 
Studler pondered that one. Then he made 
a decision that was to have a profound ef- 
fect on body-armor design. It was this: 
the number of holes produced could be dis- 
regarded. It was what the shell fragments 
did after they made the holes that was im- 
portant. 

Apparatus for testing body-armor ma- 
terial was devised and installed at Aber- 
deen Proving Ground, Maryland. From 
what was learned in detonating explosives 
statically an improved flak suit was con- 
structed. It was only a step from a better 
flak suit to an infantryman’s armor. 

Pilot models for body armor, and for 
steel helmets as well, are made just where 
you would imagine they would be made—in 
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the armor shop of the one place in the 
United States where an intimate study of 
devices for protecting the body against 
wounds has been carried on for many years. 
It is New York's Metropolitan Museum of 
Art. The Museum contains magnificent 
samples of armor going back to the times 
of the ancient Greeks and Romans. Some 


of the models are fashioned with the same 
kind of planishing hammers as were used to 
repair the dented steel harness of King 
Richard the Lion-Hearted, back in the days 
of the Crusaders. (Continued on page 234) 


Body Armor Is Not New 


1916 Several types of armor 
for infantrymen w 

Werld War |. In 
le armor guard, 
square pieces of metal were 
riveted to a canvas backi 
It gave inadequate prote 


Metropolitan Museum of Art 


1400 The Middle Ages were 
the heyday of armor. At 
jins of on Italian 
originally con- 
jing of 53 overlapping iron 
lates riveted to canvas. The 
length of the canvas indicates 
that the brigandine covered 
the abdomen and loins. Open- 
ings ore holes for the arms. 
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Stableboys’ Cooling-Off Job 


RACE horses at the Roosevelt Raceway, 
Westbury, N. Y., are tied to this new elec- 
tric walker so they may cool off gradually 


Navy Issues Insignia for Air 


Navigators and Flight Nurses 


AMONG the wing insignia recently 
approved are those for Naval Aviation 
Observers (Navigation), shown at 
upper right, and for Navy Flight 
Nurses (lower right). The former 
insigne, consisting of gold wings with 
a silver compass rose set on crossed 
anchors, may be worn by eligible 
Naval officers, including Waves. The 
Naval Flight Nurse insigne has gold- 
embossed wings and bears the anchor 
and oak leaf, symbol of the corps. 
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Is Now Done by Electricity 


after work on the track. Arms radiating 
from the motor revolve to keep horses mov- 
ing at the slow pace generally used. 


Mosquitoproof Cap Protects 
GI's Against Malaria 


DISEASE carried by mosquitoes 
and other insects, to say nothing of 
discomfort, will be lessened by the 
development of a “jungle cap” by 
the AAF Board at the Air Forces 
‘Tactical Center, Orlando, Fla. The 
first cap assembly was made of a 
snag-resisting, 14-mesh nylon net- 
ting attached to the visor and a 
cellulose acetate window at eye 
level. Preliminary tests under dif- 
ficult conditions in southern Florida 
enabled the Army to improve the 
cap by extending the visor back- 
ward to keep the netting away from 
the ears. A soft metal ring, which 
permits folding, is sewed into the 
netting to hold it down in front and 
back, and a drawstring secures it 
around the neck. 
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Nylon Pocket Litter Saves Wounded Marines Under Fire 


WOUNDED men are brought out of the 
front lines with greater ease and safety by 
means of a new nylon litter developed by the 
U.S. Marine Corps Medical Field Research 
Laboratory at Camp Lejeune, N.C. Measur- 
ing 78 by 26 inches and weighing less than 
2% pounds, the litter can be folded to fit in 
@ corpsman's pocket or pouch. Five straps 


hold the casualty securely in place, while 
loops at the head end and sides make it pos- 
sible to carry him in a variety of ways. One 
man can drag the litter over the ground, or 
the wounded man can be raised or lowered 
over a cliff. Hems at the sides permit use of 
poles cut on the spot for carrying by two 
men like a standard semirigid litter. 


Army's Airborne Road Scraper Takes 
Bumps Out of the Road to Tokyo 


AmsTaips and roads on Pacific islands are being 
leveled by two-unit scrapers like the one below, which 
are flown out in giant air transports either assembled 
or in two sections. Equipped to dig, load, transport, 
dump, and spread the earth, the machine is powered 
by a 43-horsepower gasoline engine and mounts a 
bulldozer blade on the front and a cable-operated steel 
bowl scraper on a frame in the rear. 


Annihilation Bomb 
—Friend or Foe? 


A Statement by the Editors of POPULAR SCIENCE MONTHLY 


CUBIC INCH of a star known to as- 

tronomers as the White Dwarf weighs 
about a ton, almost 6,000 times as much 
as a cubic inch of lead. This star may have 
pointed the way to atomic power—a dis- 
covery so momentous that the noted French 
physicist, the Duc de Broglie, calls it com- 
parable only to primitive man’s discovery 
of fire, 

How could matter be as compressed as 
it is in the White Dwarf? One possibility 
that occurred to scientists was that this 
star consisted of atomic nuclei from which 
electrons had escaped. The supposedly in- 
divisible atoms, in other words, appeared 
to have been broken apart elsewhere in 
the universe. 

On August 6, 1945, an atomic explosion 
occurred within an annihilation bomb 
dropped on Hiroshima, Popular Science 
Montbly has looked forward to such a sci- 
entific triumph for many years; its editors 
are confident now that this discovery will 
create many more opportunities—not only 
for warriors, but also for physicists, chem- 
ists, astronomers, engineers, and all other 
men interested in the physical sciences. 

Dr. Albert Einstein suggested many 
years ago that “E equals M times C 
squared.” By this he meant that the energy 
in a unit of mass could be computed by 
multiplying the mass by the velocity of light 
squared. Such computations spurred scien- 
tists throughout the world to find a way to 
release the atom’s tremendous energy. 

‘A way has now been found. Even the 
biggest and the mightiest bombs developed 
previously could only hurl about familiar 
kinds of matter; the new atomic bomb 
is capable of changing minute quantities 
of matter into more concentrated energy 
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than can be obtained by any of the world’s 
mightiest machines. 

Nine million pounds of ammonium ni- 
trate exploded near Oppau, Germany, in 
1921, causing serious damage four miles 
away. That was the greatest weight of man- 
made material ever known to have ex- 
ploded at one time. The exploding charge 
in the annihilation bomb weighed only a 
few pounds, but its effects were so devas- 
tating that ic almost wiped out a city 
spread over nearly seven square miles, 

Even so, Oppau and Hiroshima are 
scarcely comparable, In the kind of explo- 
sion that occurred at Oppau, materials such 
as steel have been torn into fragments, 
twisted and strewn over the countryside; 
at Hiroshima, steel appears to have been 
turned into gases. 

You have seen corn popping in a pan. 
If the pan is removed from the fire the 
instant the first grain explodes, no more 
will explode. If you could see an atomic 
explosion, you might see something sis 
lar, but the units would go on bursting, 
each one setting off more explosions. 

“No one knows how to halt disintegra- 
tion of matter,” Dr. Jean Thibaud of the 
University of Paris said only four years 
ago—but the world did not disintegrate 
when the atomic bomb burst on Hiroshima. 
Hence, it is clear that ways have been 
found to release predetermined amounts 
of atomic energy. 

Conceivably, the subjection of some ma- 
terials to an intensely hot atomic explo- 
sion may make them radioactive. How long 
this radioactivity continues depends on the 
nature of the material and the force to 
which it is subjected. 


(Continued on Page 230) 
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HEAT IS SOURCE OF ATOM BOMB’S DEVASTATING POWER 


‘ond pull near-by 
objects violently as though a hurricane hod struck. 


iE 


the immediate vicinity 
Even with the heaviest bombardment, 


it is hord 
to damage the torget beyond all hope of repoir. 
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As proved at Hiroshima, @ single otomic bomb will 
letely obliterate the whol yet rea, turn- 
hat wos once o busy center into o 


less and possibly uninhabitable waste. Nothing 
is left with which the enemy con stort over again. 
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POPULAR SCIENCE 
presents the first article of a 
series on products, created or 
improved by wartime re- 
search, which will transform 
our daily lives after the war. 


HANKS to a new organic chemical with 

a 32-letter scientific name, your favorite 
toilet soap may soon take an active part in 
the fight against disease transmitted by 
bacteria on the skin. Odorless and nontoxic 

except to germs—the chemical can be 
combined with any good soap without 
changing its appearance, cleansing quality, 
or scent. 


MIXING G-11 WITH SOAP 


Soap Washes 
Hands as Clean 
as a Surgeon's 


Use of soap containing this new chemical 
should simplify the present time-consum- 
ing scrub-up technique of physicians and 
surgeons. It would have decided advantages 
in public washrooms, Army camps, and on 
ships. In barber shops and beauty parlors, 
it would reduce skin infections; and in fac- 
tories, restaurants, and hotels, it might 
lessen the hazard of communicable dis- 
eases. Compound G-11, as the new crystal- 
line substance is called for short, was de- 
veloped by Dr. William Gump, research 
chemist of Givaudan-Delawanna, manufac- 
turing perfumers and chemists. 

Washing with ordinary soap mechanically 
removes dirt, oil, and grease, and, along 
with this soil, a great many germs from the 
surface of the skin. These are the “tran- 
sient” bacteria and fungi of all kinds that 
we pick up by contact with other people 
and things. Deeper in the skin structure 
lie the “resident” bacteria, belonging mostly 
to the group of staphylococci, which are 
more slowly destroyed. Fortunately, not all 
of these micro-organisms are harmful. As 
long as the skin remains healthy and un- 
broken, none of them, harmful or otherwise, 
can enter the body. But disease-producing 
bacteria can be carried on the skin from 
one person to another. 

Although researchers had plenty of bac- 


TESTS IN LABORATORY 


Here is the chemical that makes ordinery soap o powerful killer of 
germs. When it is mixed in, it does not change the appearance, 
cleansing quality, or scent of the soap. But o two-percent concentra- 
tion spells death to bacteria, even of the deep-seated variety. Chemi- 
cal nome is hydroxy-hexachloro-diphenyl-methane, G-11 for short. 


teria-destroying substances to draw fre 
most of these became troublesome or ine 
fective when mixed with soap 


the presence of concent sulphuric 
acid, Although the final product is a phenol, 
it is a complex product that only partially 
lecomposes in the presence of soap. 

use part that remains unchanged 


organic salts of mercury were among 
first tried, but these found only limite 


eals death to 


because soap containing them was poison- _ bacteria 

ous and irritating to the skin. Phenol dis Although G-11 has special advantages for 
infectants failed when mixed in small primarily aseptic needs, it is inexpensive 
amounts with soap because the soap in- enough to be incorporated into all kinds of 
gredients reacted with them, producing new routine soaps—for hand use, bathing, shav 
compounds with little germ-killing power. ing, dishwashing, and laundering. It is pos 


Besides being nonpoisonous and non 
tating, and not reactive with sc 
the germicide must also be non’ 


sible that the wid 


spread use 


nsing might improve 
olatile and public health by reducing cont 


should not stain the skin or clothing. F Hundreds of tests n n human sub- 
popular use, it must not have a e- jects prove that was with soap con: 
able odor. G-11 is the first substance to taining two percent, or even less, of G-11 
meet all these requirements, It is made b t only removes and kills most of the 
condensing two molecules of trichlorc kin's transient bacteria, but markedly re 
phenol with one molecule of formal resident in the deeper layers. 


PROVE THAT G-11 KILLS HARMFUL BACTERIA 


aS WITH 

The proof of the germicide ORDINARY SOAP 
is in the testing, Back-of 

hand swobbings were made. 

az at the left, on persons 

who had woshed with G-11 

soap for a week, and on 

others who had used ordi 

nory toilet soap. Then 


—— 
Cultures were token with the 
results shown. The left-hand 
plote shows up colonies of 
bacteria from the hand 
washed with plain soap, 
while that at the ri 

@ smoller number of colonies 
after the use of @ soap con 


New Kickless Cannon for GI's 


TWO-MAN RECOILLESS GUNS GIVE INFANTRY 
THE FIREPOWER OF FIELD ARTILLERY 


Photographs by WILLIAM W. MORRIS 
and HUBERT LUCKETT 


FTER 600 years, armament experts fi- 
nally have found a way to take the 
“Kick” out of gunfire. The discovery has put 
into the hands of American soldiers in the 
Pacific artillery that can be carried ashore 
on men’s shoulders in amphibious operations. 
Kickless, or recoilless, guns helped root 


57-MM. Weighing 
only 45 pounds and 61 
inches long, the 57-mm. 
can be fired from the 
shoulder as accurately 
as the Garand. It hurls 
a 2%-[b, shell 2/2 miles. 


75-MM, The kickless 
75 can toss a 14-poun 
high-explosive shell mor 
than four miles. It is 
82 inches long, ighs 
110 pounds, and is fir 

off a machine-gun t 
pod. It has both a 
scopic and a leaf sight. 
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the Japs out of Okinawa. For certain oper- 
ations, a few infantrymen can lay down as 
heavy a curtain of fire as a whole battery 
of medium artillery. They can do it because 
the Ordnance Department has amulled, for 
all practical purposes, Isaac Newton's third 
law of motion: For every action there is an 
equal and opposite reaction. 

Here are a few samples of what recoilless 
artillery has accomplished: 

‘Two rounds from a 75-mm. gun, 
used by the 17th Airborne Division 
in Germany, knocked out a Ger- 
man 88 and an antiaircraft gun 
concealed in a barn. A hundred 
Germans tumbled out to surrender, 

On Okinawa, one shot from a 
gun of the same caliber destroyed 
a camouflaged machine-gun nest 
and killed two snipers in it at a 
range of 400 yards. 

At a range of three quarters of 
a mile, 11 rounds from a 75-mm. 


U.S. KICKLESS GUN 


The Germans developed a recoilless gun 
{below, right) for use by paratroopers, 
but it is bulky compored with the trim 
U.S. cannon shown at left and below. 
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In this U.S, Army Ordnance Department photo o 
down a heavy curtain of fire. Convent 


gun scored two hits on each of two caves 
concealing Jap artillery. All the Jap gun- 
ners were killed. 

At a range of 144 miles, seven shots from 
a 75 scored three hits in a cave mouth meas- 
uring five by two feet. 

Recoilless guns are not tubes throwing 
rockets, like the familiar “bazookas.” ‘They 
are guns in every sense of the word. They 


SURPASSES THE GERMAN MODEL 


The Nozi weapon is a 7.5-cm. wit 
it weighs 325 pounds assembled 
close-up of the gun's breech and (right, be 
used to permit gas to escape to take the 
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roup of four of the new 75-mm, 
inal artillery shells are used, but the normal rec 
by allowing a controlled portion of the propellent gases to escape through op 


@ range of 7,400 yords, but 
in the field. At the ri 
© blowout patch 
out of the gun. 


in the gun's bre 


throw explosive ammunition or smoke shells. 
‘The shells are propelled by a powder charge. 
But right there the similarity stops. 

All guns, except those of this particular 
type, “kick” when they are fired. That is 
because the propelling powder, suddenly be- 
coming gaseous, expands tremendously and 
seeks an outlet from its confinement. The 
force of the expansion is exerted in two 


ht iso 
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The perforations in the 
shell cases of the 57-mm. 
and 75-mm. recoilless 
ammunition permit 
cape of goses to the 
vents in the breech. The 
propellent powder is 
contained in a paper 
interlining. Note the pre- 
engraved rotating band 
on the 75-mm. shell 
above. This permits a 4 
thinner barrel wall, and 
the band must be fitted 
into rifling of the bor- 
rel to close the breech. 


directions: half of it drives the shell from 
the barrel, half of it kicks back to produce 
recoil. Much of the weight of any ordinary 
artillery piece is devoted to a mechanism to 
absorb recoil. 

In obviating recoil, the U.S. Army has 
engineered not only one of the great develop- 
ments of this war but one of the significant 
advancements in the history of gunfire. 


of the two-man crew works 
inserting a shell into the mil 
ch of the 57-mm. gun. After locking the br 
he is clear of the blast that shoots back 40 feet. 


up showin 
the: propell 
L- powder charge is twice 
shell, 10 that sufficient 
eset clio drive the projectile: out ef the. barrel 


SHOULDER REST OF 57-MM. IS BIPOD FOR PRONE FIRING 


‘A quick adjustment converts the shoul- 
der rest into a bipod for firing from 
the prone position. The 57-mm. can 


This two: 
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n artillery team presents o small target to the 
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is loader’s sofety 

When he moves it 

"he taps gunner, 
signaling gu 


deg ere atten 
squeezes trigger os left ste 


The recoilless cannon looks much like the barooka from a distance, but, unlike the bozook 


regular high-oxpl 
the comparatively low muzzle v 
tank armor. Above, the gunner spots 


‘This is how an American infantryman 
shoots shells up to three inches in diameter 
without recoil: As in an ordinary gun, the 
propelling gases move two ways, forward 
and back. But those moving back, instead 
of encountering the sealed breech of the 
gun, find ports, or holes, permitting escape. 
The effect is somewhat like pulling a chair 
out from under someone about to sit down. 
What should be there simply isn't. 

‘The question naturally arises, if the gases 
escape from the breech, what drives the 
shell forward? That's the secret. The loss 
of gas is compensated for to a large extent 
by using a larger powder charge than in a 
conventional gun of the same size. The 
amount of gas escaping is a controlled por- 
tion. The force of the gas expended in push- 
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's the trigger assembly and 
the leof sight on the guns borral 
is at the forward side 

ip: safety grip is at rear. 


ing and 
an hand 
jodies weapon. 


ing thé shell from the barrel of the gun is 
exactly balanced by the force lost through 
the holes. 

Shoulder portability for artillery is gained, 
but in the process something is lost, as we 
shall see in a moment. 

Against the Japanese, American troops 
are using two calibers of kickless guns, 57 
and 75 mm. Each can be transported from 
ship to shore or across practically any kind 
of terrain by two men. One man, in fact, 
can carry the 57 if need be, and fire it. Usu- 
ally, however, it is handled by a two-man 
crew—a gunner who carries and fires the 
weapon and a loader who lugs the ammuni- 
tion and loads it. Under normal combat 
conditions the loader can carry six Sed 
or 30 pounds (Co 
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Convair B-32 Bomber 
Is Hitting the Japs 


NEWEST of the AAF's big 
bombers, the Consolidated 
Vultee B-32 is now in action 
in the Pacific. Designing of 
this big brother of the B-24 
Liberator began before Pearl 
Harbor, and the production 
model now hitting the Japs is 
the result of long experimen- 
tation, The B-32's 135-foot 
wing span is only about six 
feet less than that of the Boe- 
ing B-29 Superfortress. It has 
a gross weight of 100,000 
pounds. Four 2,200-hp. Wright 
Cyclone engines spin 16%- 
foot Curtiss electric reversi- 
ble-pitch propellers, the larg- 
est-diameter props that have 
ever been installed in any 
production airplane, 


The towering tail surface 
of the B-32 Fi 32 feet 
above the ground in toxi- 
ing position. Its vertical 
surface area totals 236 sq. 
ft rudder alone, 70/4 #q. ft. 


flight. Single 
jor-thaped fuse- 
lage differentiate it from 
is famous smaller sister, 


the B-24 


ights Show If Gear Is Down 
for Safer Landings at Night 


Pilots of Pennsylvania-Central Airlines 
planes, coming in for night landings, don't 
have to worry about whether the retractable 
landing gear is really down and locked. 
Mirrors alongside the landing lights in the 
wings reflect light onto the wheels, affording 
a positive check on the indication given by 
a signal lamp on the instrument panel. 
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Meet George, the Japanese Answer to the Grumman Hellcat 


“Ler George do it” will probably be the 
motto of the Japanese naval air arm, for 
this fast new fighter is about the best that 
the Nips can put into the air against our 
Grumman Hellcats. With its 2,000-hp. Ho- 
mare 21 engine, George fights in the 400- 
m.p.h, class and is a little faster than most 
Allied carrier-borne fighters. Armament 
consists of four 20-mm. cannon in the wings 


and two machine guns mounted in the en- 
gine cowling and synchronized to fire 
through the four-bladed propeller. Allied 
air experts who know George's potentiali- 
ties expect that the new ship will be used in 
short-range land-based operations exclu- 
sively. Like “Betty,” “Zeke,” and other 
names for various Japanese aircraft types, 
“George” is a tag applied by U.S. airmen. 


Safety Fuel Ends Flash-Fire Peril 


DROPPING a lighted match into high-octane aviation 
fuel needn't be fatal, if it's the new safety fuel devel- 
oped by the Standard Oil Company of New Jersey. With 
the combustion power of 100-octane gasoline, “Safe-T- 
Fuel” is as safe to handle as kerosene. It must be 
heated to above 100 degrees F. before it produces va- 
pors that will ignite. In use, it must be fed by direct 
injection instead of carburetion. The pictures at the 
left show a test in which it takes 76 seconds for a 
lighted wick to set a tray of the new fuel aflame. Below, 
a lighted taper is dipped in Safe-T-Fuel without ignit- 
ing it, while regular aviation gasoline burns fiercely 
after receiving the same treatment. The new fuel ac- 
tually extinguishes the flame on the taper. 
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A helicopter rises from a floating B-29 repair shop to fly officers to a newly won airstrip on a Pacific 
island, Each "floater" also carries two “duck” trucks, two jeeps with trailers, and two 30-foot work boots. 


All avilable space below 
deck is crammed with ma 
chine tools. The shops are 
equipped to handle shoot 
metal jobs and to repair 
cirframes, superchargers, 
corburetors, propellers 
electrical systems, radios, 
turrets, and other parts, 


Air view (below) of a re- 
fitted Liberty ship that min: 
isters to damaged B-29's 
os a mother ship tends 
@ group of submarines un: 
der its wing. These mobile 
depots serve until ground 
units reach advance bases 
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Repai 


1d parts and skilled men to install them are flown to o 


oshore in a ponton-equipped helicop- 


ter. The seagoing mechanics con do just about anything in servicing the 55,000 parts of the big bombers. 


Seagoing Shops 
Keep the B-29’s 
Pounding Japan 


All that our Superfortresses need is a 
place to land. The floating repair unit 
anchors near by and keeps ‘em flying 
until ground bases can be set up. 


By T/SGT. AMOS LANDMAN 


YY BRINGING the repair base to the Su- 

perfortress, instead of vice versa, the 
timetable of the Pacific war has been 
speeded up two to six months. The Army 
Air Forces now reveals another of its 
schemes for blasting the Japs in their home- 
lands—complete repair shops aboard Liberty 
ships. 

‘Those floating repair bases simply pull up 
alongside a newly captured island and go 
directly to work to keep the B-29's in tip- 
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top shape for their mighty bombing 
attacks. They can do just about any- 
thing in servicing the 55,000 parts of 
the big planes. After there has been 
time to establish repair bases on land, 
the floating shops pull up anchor and 
move on to the next island. 

The Liberty ships, which were con- 
verted to their new use by the Air 
‘Technical Service Command, are known 
officially as Aircraft Repair Units 
(Floating), but the seagoing AAF me- 
chanics who work aboard them have 
boiled it down to “floater.” 

Not only is this new-type ship fitted 
with such shops as are needed for its 
mission, but it also is equipped with 
quarters and mess facilities for its per- 
sonnel work, intelligence officer, finance 
officer, chaplain, laundry, PX, library, 
movies, and a complete hospital. 

Floaters carry their own local trans- 


portation, for use at the scene of operations, 
right on their backs. 
forward portion of the main deck is a 72- 
by-40-foot flight deck from which Sikorsky 
R-4B helicopters operate. Just aft of the 
flight deck are two “ducks” and two jeeps 
with trailers. 
foot work boats. 

Here’s how the floater works: When B-29 
operations began in Saipan last November, 
the planes were experiencing trouble with 


Perched above the 


On the fantail are two 30- 
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their prop governor heads. A clip which 
held a resistor was defective. The vibra- 
tion of the engines loosened the clip, and 
the resistor, which looks like a cartridge- 
type fuse, popped out of the clip, got into 
the moving parts of the governor, and some- 
times ripped it to pieces. 

One of the floaters arrived in Saipan the 
day before the first Tokyo raid, and dropped 
anchor in Garapan harbor. Tactical outfitsat 
Iseley Field rushed some 50 damaged prop 
governor heads to it for repair. Working 
at top speed, robbing some of the beat-up 
mechanisms for parts, and improvising, the 
men of the floater that night had a number 
of governor heads in serviceable condition. 

The repair units are equipped with the 
following shops: machine shop, welding, 
sheet metal, heat treating, electroplating, 
ordnance, turret, ground and airborne radar, 
radio, camera repair, propeller, carburetor, 
turbo-supercharger, electrical, paint-dope- 
and-fabric, woodwork, instrument, bomb- 
sight, tire, fuel cell, parachute rigging, and 
drafting. There is a plant for the generation 
of aviators’ breathing oxygen, the largest 
mobile plant of this kind overseas. 

‘The B-29's aren't the only customers. ‘The 
floaters have done work on P-51's and can 
handle work from any other planes, Army 
Finest precision work is done in this instrument OF Navy. One outfit even manufactured 
shop, whore compasses, bombsights, gyros, gauges, Ome gears for Seabee bulldozers when the 
and ‘other vitel ports ‘ore completely overhauled. Seabees were in a jam, and another capped 
Many of these men were watchmakers in civilian li the tires of a general's staff car. 


Repairmen prime the oil pump of a B-29 turbo-supercharger. This department can overhaul 20 internal 
‘or gear-driven superchargers a month. Sandblasting of parts is done in the ship's electroplating room. 
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The camera catches @ Shooting Star. The P-80 hat a 
long. This one is carrying ou 


P-30 


CLEARER picture of the fastest plane 
in the world, the Lockheed P-80 Shoot- 
ing Star, is given by photographs just re- 
leased for publication and performance de- 
tails now made available for the first time. 
Tt can now be revealed that this jet fighter 
has a ceiling well above 45,000 feet. Arma- 
ment is six .50 caliber machine guns in the 
nose. The pilot is protected by a bullet- 
resisting glass windshield and by armor 
plate fore and aft of his seat. Air pressure 
in the cockpit is automatically reduced in 
combat to prevent explosive decompression 
if a bullet hits the canopy. 

Gross take-off weight of the P-80 is about 
14,000 pounds, some two tons less than that 
of the P-38 Lightning. The kerosene-burn- 
ing General Electric jet engine, which has 
only one moving part and requires no warm- 
up period, can be completely changed in 
less than 20 minutes. There is only one 
engine control: the throttle. 

Because it has no propeller to clear the 


No trail of smoke or flame is left by the blost of? 
hot gases issuing from the jet nome at the toil. 
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Secrets 


ry fuel tonks on its wing tips for use in long-range missio 


Revealed 


ground, the Shooting Star is able to use 
extremely low tricycle landing gear. A 
“piano finish” is given the whole outside 
surface of the plane by the use of a special 
primer with baking, waxing, and rubbing. 
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Sy 
ASCSOMMODATIONS FO! 
658) PASSENGERS 


3,800 HR 
ENGINE 


= FUEL STORAGE 
14,000 Gal, 


ver"! 


This cutaway drawing of Howard Hughes' H-4 shows the vost interior that could hold a payload of 60 tons. 


Looking Inside the 


’ . 'NDER secret construction for almost 
Howard Hughes’ all-plywood Tiras qeararthecneinatiesatersions 


flying boat, with eight has just been revealed in all its giant pro- 
. A portions. It's the $20,000,000 mystery ship 
3,000-hp. engines, will fly on which Howard Hughes has been working, 
* with Henry Kaiser as a partner until a while 

3,500 miles fully loaded. back, and is now called merely the H-4. 
We thought the Superfortress a pretty 
Drawings by ERIC SLOANE fair ship for size, with its 141-foot wing 
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The giant could be @ cargo carrier, transport, or hospital ship, and fly nonstop from Honolulu to Tokyo. 


World's Largest Plane 


span. But the H-4 is big enough to ac- 
commodate a Superfort on each wing with 
room to spare. It has eight engines with a 
total horsepower of at least 24,000. 

‘The giant’s wingspread is 320 feet—longer 
than a football field. Its hull—it's a flying 
boat—is 220 feet long and about three 
stories high. Gross weight will be 400,000 
pounds, or 200 tons. 
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It will be able to carry 650 passengers, 
with plenty of baggage, across the Atlantic 
nonstop, or across the Pacific with one stop. 
Or it can carry a 60-ton Sherman tank, or 
two medium tanks, or three light tanks. It 
could take 400 soldiers with five tons of 
ammunition and equipment across the ocean 
and bring back 350 wounded with 40 or 50 
nurses and doctors. (Continued) 
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WING SPAN i: 


scene, expert cabir 


longer than @ football field, ond thickness of the hull is 13 feet. In this factory 
tmakers have the wing almost finished. One of the H-4's two pontons also is shown, 


‘The H-4 is the fruit of much dreaming makers, who know their wood and their glue. 
and planning by Howard Hughes and Henry —_ Construction of wings and hull is virtually 
Kaiser, followed by a remarkable construc- complete now. The next big job is to move 
tion job now nearing completion at Culver them 22 miles to San Pedro Harbor, where 
City, Calif, They got together in 1942 on a special graving dock and hangar are being 


‘ie plans for this ship, constructed at a cost of 
and started work on it $208,000. The moving job 
late that year. EACH PONTON iis toller thana mon. entails the removal of 


‘The plane is almost Mounted on two such floats and the some 30 power lines and 
entirely constructed of high, deep struts: the wings would cleor two buildings along the 
wood strips, glued to- ° ‘wo-ory building with room to spore, route, 
gether. The metal in it, ‘The first flight of the 
aside from the engines, big ship will take place 
is negligible. Skin and some months hence. 
structural parts are built When Howard Hughes 
up of birch and spruce, takes the controls for this 
layer on layer, formed flight, he will be sitting 
into durable units by 24 feet above the water. 
modern techniques and ‘The H-4 is not a speedy 
the use of new water- plane. Its climbing rate 
proof glues. ‘Thinnest is 675 fect per minute, 
parts of the H-4 are 3/64 cruising speed 145 miles, 
of an inch, built up of ceiling 17,000 feet. Its 
three 1/64-inch veneers. tanks will hold 14,000 _ 
‘The thickest part is ten gallons of gasoline. It re- 
inches, built of 200 ve- quires a run of 5,600 feet 
neers 1/20 of an inch to obtain a speed of 86 
thick. The workers are for the take-off, 
mostly skilled cabinet is takes 67 seconds. 


GRUMMAN F7F TIGERCAT NAVY FIGHTER. With twi 
of the famous Hellcat ond 50 percent more weight, this twin-engine ship is 
described as the most powerful fighter-bomber yet produced for the Navy. First 
Navy fighter to have twin powered by two 2,100-hp. Pratt & Whit- 
baa ney Double Wasps that put it in the 425-m.p.h. class and give it a mile-o-minute 


climb. It can carry two tons of bombs, a full-size marine torpedo, or any di 
combination of rockets and bombs. With heavier firepower than either the Hell- 
96 cat or the Corsair, it can smash even a bomber with a single burst. A two-place 


model is 


being made for night fighting. First production goes to the Marines; 


later, Tigercats will fly from our 45,000-ton carriers of the new Midway class, 
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AUTOMATIC SCREWDRIVER, electric or air oper- 
ated, drives all standard or special-head screws into 
- wood or metal to a predetermined depth. The de- 
tachable magazine is refilled in a few seconds. Manu- 
facturer is the Reed-Prentice Corp., Worcester, Mass. 


DRAFTING AIDS. Plexiglas disks, 
rolled along the edge of a curved ruler 
SAWING AND FILING with the (above), draw parallel lines. The im- 
drill press are made possible by proved lettering triangle below, devised 
an attachment developed by H. R. by Llewellyn Price, Fort Washington, 
Greene, of South Bend, Ind. At- Pa., includes fiber strips that raise it 
tached in about three minutes, it above the paper for ink work. 

saws the hardest wood up to 
an inch thick, very thin ply- 
wood, or sheet metal, besides 
doing various filing jobs on 
small castings and other work 


THIS SCALE COUNTS small parts to speed 
production in war plants. The parts are 
put in the pan, and the worker reads the 
number directly from the dial. J. H. Keeney 
& Co., Chicago, are the makers. 


These synthetic-rubber doughnuts (size 120 
ds. Normal inflation is three or four pounds 


120-Inch Tires 
Carry Oil Prospectors 
se yaa 


Jack Eisner oirbrushes the lost color onto his three-dimen. 
sional paper caricature of President Abraham Lincoln 


Winston Churchill, with his inevitable Havana, 
natural for poper sculpture. Frank Sinatra, at 
will probably be recognized by teen-age bobby-soxers. 


100 


He Ong” 


JACK EISNER MAKES FACES 
IN THREE DIMENSIONS 


By DeVERA BERNSOHN 
Photogrophs by ROBERT F. SMITH 


pS K EISNER is a perfect cut-up. It’s a 
common belief that artists are frequently 
that way; but here is Eisner actually mak- 
ing a successful business of it—or, let us 
say, a profession. Scissors are the back- 
bone of his business, plus glue and paint. 
With these he creates three-dimensional 
paper caricatures of men in the news, and 
dramatic story-telling models for window 
displays. 

In his whimsical studies of famous’ peo- 
ple, he pokes usually good-natured fun at 
such celebrities in politics, business, and the 
professions as Winston Churchill, the Duke 


4 ; 


In the Eisner studio, the Duke of Windsor takes a trimming. The ducal nose on the coricature is port 


of @ wooden ball; the clothing is scraps of moterial glued onto paper: 


of Windsor, Henry Ford, Jimmy Durante, 
Frank Sinatra, and, incidentally, himself 
One exception to his good nature was in his 
portrayal of the late (?) Herr Schickelgruber, 
in which he omitted his customary geniality 
In fact, the thing was pretty poisonous 
Kisner creates his mischievous carica 
tures by using paper built out from the 
background in successive planes, which are 
bent, curved, and colored with either a 
bristle brush or airbrush. Thus the artist 
gets length, breadth, and thickness, and this 
achievement brings him fairly close to the 
classification of sculptor. Many of the spoof 
portraits are life-size heads, while others 
are made in the form of small busts or full- 
length statuettes. 
‘They're based on 
graphs, or maybe firs 


study, too—pl 
hand’ acquaintance. 
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boutonniere, on artificial flower, 


After getting the general idea in mind 
Eisner goes to work and makes a rough 
sketch. If he is satisfied with this—and he 
is not easy to suit—he draws it more care- 
fully on tissue paper. This flimsy is a dia- 
gram that shows in detail the base of the 
profile or full face; also the individual fea- 
tures, all of which have to be cut out 
separate 

So far, so good. Then the sketch has to 
be transferred to heavy drawing paper, a 
simple matter of rubbing the back of the 
tissue-paper drawing with a heavy pencil. 
When Risner has accomplished this, he goes 
over the lines again with a sharp pencil. 
Then he leaves a slight margin to allow for 
the curvature that will be an important part 
of the finished work 

Now the scissors come into play, prefer- 
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1 Te:show how caricatures are made, Eisner (left) 

uses himself os a model. He sketches face on 
tracing paper, marking parts to be pi 
out and glued onto the base 


jed or cut 
seporate planes. 


D Gatling out the sketch, ofter it hos been trans 
ferred to drawing poper, Allowance is made 10 
n cut-out is glued to cardboard, the facial 
bulge will be permanent. Trimmings are put to use, 


Here the paper sculptor glues the nose onto the 

face. Cheeks will then be applied in the same 
manner. To keep such features from collapsing as 
adhesive ‘dries, small cordboard props are inserted. 


ably the type used by barbers—with the 
finger rest. Eisner cuts out the base draw- 
ing of the’ face, leaving a tab about two by 
four inches on each side. Later he folds 
these face tabs back and glues them onto a 
piece of heavy cardboard. Thus he rigidly 
fixes the curve of the paper, and helps to 
give a lifelike appearance to the caricature 

Features that Eisner wants to emphasize 
are transferred to another sheet of paper 
from the finished sketch and cut out sepa- 
rately. But before gluing these parts in 
place, he folds and curves the paper. rolling 
it over an orange manicure stick to achieve 


102 


G APProaching completion, the paper cariesture 

airbrushed with natural skin colors, ond the 
eyebrows, and lips are painted on. Coloring 
seconds modeling to secent facial characteristics. 


the right degree of roundness. Then the 
edges of the features are stuck to the base. 
Eyebrow tweezers help in handling tiny 
parts, and sometimes a magnifying glass 
becomes necessary. Small cardboard props, 
ternporarily slipped under facial parts, keep 
the features from falling flat while the glue 
is drying. Finally Eisner paints on the hair 
and lips with water colors and airbrushes 
skin tones onto the virtually completed bit 
of sculpture. 

The artist has a good deal of fiin in adapt- 
ing other materials than paper to his carica- 
tures, An automobile taillight pinch-hits 
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The finished self-coricature by Eisner 
proves that he can take it as well os 
dish it out. After giving the model o 
soring, all that is left for him to 

jel suit ogoinst himself, 


Eisner's conception of Henry 
1g one of his early T-model 
cors. The picture below shows how paper 
sculpture has been used for purely deco- 
rative ends. What looks like carving 

that hos been cut out, curved, and 
glued onto a wooden background. Gilt 
‘applied by airbrush adds a fancy touch 


for a diamond stickpin, the tip of a shoe 
tree for a nose, a collar button for a motor- 
car horn. These are only a few of the smart 
subterfuges that have helped to make these 


caricatures what they are. In one of Joe 
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Louis, a particularly apt touch is the use of 
table-tennis balls to simulate the prize 
fighter’s bulging shoulder muscles, biceps, 
and boxing gloves. 

Eisner’s home workshop is at Woodmere, 
Long Island, an hour or so distant from 
New York. He'd better not leave it un- 
locked when any small boys are around, 
because it contains the most wonderful col- 
lection of junk that a kid could imagine— 
drawers of toys, bits of yarn and wire, and 
paper of all sorts and colors. And all of it 
is grist to the mill. 

Branching out from caricature into other 
fields, Eisner devised a way to make paper 
look like ornately carved wood, and Fifth 
Avenue merchants have made use of his 
work in window displays. He has also made 
decorations for a debutante's coming-out 
party, toys and books for children, and 
miniature buildings done to exact scale. 

One of Eisner’s window dressings con- 
sisted of chairs and other props made en- 
tirely of white paper to set off the very 
latest models of women’s dark clothing. It 
is his firm belief that there are almost un- 
limited possibilities in the use of flat mate- 
rials adapted to three-dimensional uses. He 
gives as examples preliminary studies for 
sheet metal designs, scale models for archi- 
tectural use, stage decorations, and tele- 
vision-program setting: 
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New Wing Float 
for a Marine: 


The Lift Truck 
Lends a Hand 


HIS handy little mo- 

tor truck, with its 
elevator fitting on the 
front, hoists a new float 
to be attached under the 
high wing of a Martin 
Mariner. One of the 
mechanics rides up on 
the open-air lift, ready 
to make the necessary 
connections. The long 
range Navy patrol 
bomber is getting its 
new boot at the Norfolk 
(Va.) Naval Air Station. 


Postwar Plastic Harmo 


NEW plastic harmonica, composed of 

five parts (see photo) as compared 
with 80 parts in the old-type instrument, 
makes possible the first large-scale pro- 
duction of harmonicas in America. Invented 
by Finn H. Magnus and molded from 
Bakelite polystyrene, the new motith 


a Has Five Parts Instead of 80 


organ is sanitary, sturdy, and inexpensive 
to make. It retains its tone under all cli- 
matic conditions. 

In the conventional harmonica, the most 
difficult parts to make are the delicate 
reeds and the reed plates. The reeds are 
punch-pressed from flat brass stock and 
hand-ground to size. 
‘Then each reed has. 
to be hand-riveted 
to the plate. In the 
plastic harmonica, 
the reed plate is 
molded in a single 
operation and con- 
tains all the reeds 
as integral parts of 
the plate. Complete 
assembly of the five 
parts, by “welding” 
with a hand press, 
takes only five sec- 
onds to accomplish. 
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EARRINGS of wood, plastic, and 
other nonmetallic materials are 
held comfortably on’ the ear lobes 
by a method invented by Cheri 
Rich, of New York, N. ¥. A strip 
of adhesive tape, threaded under 
a bar on the inside of each ear- 
ring. is stuck to the lobe of the 
ear. This eliminates the need for 
a spring clip or screw to hold 
the ornament in place. 


BETTER CLOTHESPIN? 


C. A. Stapleton, of Omak, 
Wash., offers the harried NONSPLITTING NAIL has a 
housewife a double clasp shaped notch at the end instead of a q 
of metal or plastic that is point. When it is driven into wood, it 
easily clamped over wash cuts through the fibers instead of 

to hold it on a line. parting them. Inventor is E. J. Gair, 


Snyder, N. Y. 


POWERED PRUNING SHEARS. Compressed air 
or liquid does all the hard work of tree pruning 
with these shears, designed by Charles J. John- 
son, of Sacramento, Calif. Pressure fed to the 
tool through a flexible hose pushes down a piston 
in the butt of the handle. This. pulls a cable 
extending through the hollow pole to bring the 
blades of the shears together. When the pressure 
is released, a spring opens the blades for the 
next cut. 


COMPRESSED 
AIR OR [7 
tiguio_f, \ 
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GERMS CAN'T PASS the magic curtain 
of ultraviolet radiation thrown around an 
operating table by the lamp shown above. 
Besides providing light for the surgeon and 
his assistants, the lamp casts a hollow 
cone of germ-killing rays around the 
working area. This prevents infection of 


PAGE ROBIN HOOD! The famous archer of 
Sherwood Forest might have chalked up an even 
better score if he had used this sighting device 
originated by Oliver H. Brown, of Waupac: 


Adjustable horizontally and’ vertically, 
clamped firmly to the bow’s upper limb. 


PLUG WITH VENT 


A CLEAN SMOKE is prom- 
ised by W. R. Richards, Buf- 
falo, N. ¥., in this tobacco 
pipe. A grate at the bottom 
of the bowl separates tobac- 
co from “goo” in the stem. 


ULTRA- 
VIOLET 
RING 


be 


the wound without subjecting the exposed 
internal tissues to the ultraviolet radiation, 
which might be harmful if too long con- 
tinued. The curtain of light is produced by 
an arrangement of reflecting surfaces. J. 
W. Kolbert and F. G. A. Haegele, of Slough, 
England, are the inventors. 
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POPULAR SCIENCE TAKES YOU INTO A 
W, 
VV oodworking @)hop 


Tools of 200 Years Ago Create Fine Furniture 


IKE a page out of a story book, s 
greets the surprised v 
and reconstruc! 


Jdenly come to life, is the scene that 
itor who enters The Ayscough Shop in restored 
ed Williamsburg, Va. Nowhere else in the world, perhaps, 
could one see another cabinetmaker's shop like this. Workmen wearing 
knee breeches, white stockings, and shoes with silver buckles are busily 
engaged in fashioning beautiful articles out of wood, and the tools they 
ply with infinite skill are as ancient as their costumes. They are not 
permitted, in fact, to use any tool or device that was not actually 
employed when Williamsburg flourished as capital of colc 


This is a in 1945, but there 


ial Virginia. 


reason for it. “That the Future May Learn from the 
Past,” is the motto of Colonial Williamsburg, In 
the organization that is (Continued on page 110 


tury used the 


Photographs by 


of the eighteenth cen 

spoke 
shave to produce much 
f his delicate hand 
work. The chair being 
finished here is of the 
type used by wealthy 
residents of Willioms 
burg even long before 
the Revolutionary War. 


WILLIAM W. MORRIS 
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je ond exactly like the tea chests in vogue 
s delivered to a by Joseph Kobelbauer, master cabinet- 
igh Shop. M the favorite wood of early craftsmen, 
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THE OLD-TIME LATHE, used for turning, grin 
polishing, etc., was made of heavy timbers and oth 

End was o difficult device to adjust. The tool re Pp 
Of iron fastened to sturdy wooden pieces, could be moved 
only by loosening a wooden wedge, then sliding the assembly 
inte the desired position and tightening the wedge again 
Above, the cabinetmoker adjusts the piece on which the tool 
rost is fixed, Below, he inserts the wedge to secure the piece 


re-creating a whole city that we 
know only from our history books. 

The cabinetmaker was an im- 
portant man in colonial times. He 
ranked with the architect. ‘That 
was the day of Thomas Chippen- 
vale, himself a master craftsman 
of England. The cabinetmakers in 
colonial Williamsburg turned out 
furniture that ranked with his. 
No.doubt they used his exquisite 
designs, as many others of the 
period did. To see now the crude 
implements with which these ar- 
tisans worked is to have greater 
admiration for the cabinetmakers 
and their accomplishments, and 
to prize more highly the few speci- 
mens of their handiwork still in 
existence. 

As one enters the Williamsburg 
cabinet shop, the whole scene 
gives the feeling of having stepped 
across the threshold into another 
world. Dominating the room is a 
great, wooden wheel, six feet high, 
with a crank at the hub and a 
rope belt passing around its rim 
and over a pulley on a crude 
wooden lathe. That is the nearest 
thing to machinery that one sees, 
The wheel is turned by manpower, 
and we are told this was usually 
the task of the apprentice. 

Hand tools of the period hang 
on the walls and, like the lathe 
and its wheel, all are actual relics 
of the eighteenth century, gath- 
ered from far and wide through 
many months of painstaking 
search. Their handles have the 
unmistakable polish given them 
by the hands of workers long since 
passed on. With the dust of the 
years wiped off, they are in use 
again, turning out things of 
beauty, to the same designs in fact 
as in the old days—for only fur- 
niture of the colonial period is 
produced in the shop. 

‘The workbench, too, is one that 
was used 150 years ago. This was 
found well preserved in an old 
barn. Its surface shows many a 
mark of the tool, and through its 
top is the hole in which the ancient 
type of bench clamp fitted, driven 
down by a hammer to hold the 
work, or “stuff” as they called it 
then. One of these clamps also 
has been recovered and is in use. 
It works well enough, although it 
is a far cry from the efficient 
bench vises of today. 
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TOOLS FOR WOOD TURNING. Two centuries ago the tools used 


those of today, except that they were cruder ond heavi 


Wood-framed saws of great variety are 
prominent among the hand tools. They 
were the mainstay of the old-time worker, 
from the small scroll saw of quaint design 
to the much larger o.te used to saw veneers 
by hand. The scroll saw’s blade was tight- 
ened by twisting a cord with a stick, that 
of the veneer saw by driving a wooden 
wedge that stretched it taut. The hand- 
saw of today, of course, is not in evidence, 
but something like it did exist in colonial 
times. It was a heavy and coarse-toothed 
saw, rather a tool of the carpenter than 
of the cabinetmaker. 

Joseph Kobelbauer, master cabinet- 
maker of the present-day Williamsburg 
shop, is a worthy successor to the colonial 
artisans, and exhibits. the same kind of 
skill with the tools that they must have 
possessed. His er and grandfather 
were cabinetmakers too, and he served his 
apprenticeship just as did the boys of 
colonial Williamsburg. 

Love of his job shows in Mr. Kobel- 
bauer's ruddy face as he plies the tools, 
one after another, on a piece of raw ma- 
hogany. Selecting one of the many block 
planes from a shelf, he shapes a molding 
along the edge. The planes are numerous, 
for we must remember that the old-time 
cabinetmaker (Continued on page 115) 
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Calipers were much like those now in use. 


PREFACE. 


See no more Reafon, why the Sordidnefs 
4 fo Workman, fhould be the caufe 
pon Manual Operations, 
Pa age the pin, Tivention of 4 Mill 
be difpis'd, becanfe a blind Florfe draws 
& ae tho ae Micheal 
fome, accounted Ignoble and Scandalous yet it 
is very well known, that many Gentlemen in 
this Nation, of good Rank and big Quality, 
are couverfant in Handy-Works : And o- 
tler Nations exceed usin numbers of fuch. 
How pleafant and bealthey this: their Diver- 
fio is, their Minds and Bodies find ; and bow 
‘Hlariefs and Floneft all fober men may judge? 
That Geometry, Aftronomy, Per- 
fpegtive, Mufick, No~* chi- 
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EARLY HANDBOOK of woodworking verified 
the methods used in The Ayscough Shop. This is 
rst page of the preface of "Mechanick Exer- 
cises,” by Joseph Moxon, os published in 1703, 
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“HOLDFAST.” 
stroted at TI 
a hammer 


efficiency of the cld-tim 
ugh Shop «in W 


alto colled the “h: 


d ino hole in the bench, 
+ also is of the eighte 


— 
p——-- 


AND GROOVE 


ongu 
, BRACE AND BIT, Th 
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for moving th 
the blade so 


A PAGE FROM 
MOXON’S BOOK 


A. Joiner’s Bench with 
bench screw, having 
(b) catch, (a) hold: 
fost, and (e} mow! (o 
mallet). 


8. (1) Fore plane, (2) is 
“joynter,” (3) strike 

block, (4) smoothing 
plone, (5) rabbet plane, 
(6) plow. 


© (1 to §) chisels and 
(6) gouge, 


D. Try squore. 
E, Composs saw. 
F. Bevel 
6, Gouge. 


H. Broce and bit enlled 
also 0 “pi 


1. "Gimblet 
K. Auger. 

L. Hotchet. 
M. Pit sow. 


N. Whiosow. 


P, Sow in clamp for filing 9 I 


Q.."Sow wrest,” for set H 
ting sow teeth 6 


R. Miter square, 


Handsaw, not lettered, is 
shown above the bench 
in the lower right corner 


could not order a length of ogee molding 
from a mill, or anything else but rough. 
hand-sawed iumber. Whatever shape was 
desired had to be hewed out by hand from 
beginning to end. And these planes are 
crude ones, just a block of wood into which 
the blade must he adjusted and fixed by 
a wooden wedge. 

The braces and bits are curious when 
compared with those of today, though 
they were fairly efficient for their pur- 
poses. The braces are of wood, cut rough- 
ly to the shape of the modern type. There 
is a free-turning \noh at the top and a 
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6 Dp ; 
©, Bow saw. a 


square hole at the bottom to receive the 
bit shank. The grip for the right hand 
does not turn. This type of brace dates 
back to the sixteenth century and was all 
that the colonial cabinetmaker had. About 
the time when Williamsburg's period of 
glory ended. 1799, the first steel braces 
appeared. In the meanwhile, somebody 
also thought of securing the bit in the 
brace with a screw. The standard boring 
bit of the time had no threads on the center 
pin and no spirals on the shank. It had 
a blade on one side of the end for cutting 
around the periphery and one on the other 
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‘emovable 
the long 
trying plone ° 3 ractness 


Below, hi : a convex 


sole 


for the wigmaker of co. 
jonial times were also products of the cabinetmoter. 
There is a wig shop in Williamsburg today, and the 
wooden heads were produced in The Ayscough Shop. 


side to dig up the bottom of the hole 
Such a bit did not expel the cuttings. 

A modern woodworker going into 
The Ayscough Shop would not have to 
ask what the various tools are used 
for, as that is evident in each case 
There are counterparts of all modern 
hand tools—saws, hammers, chisels, 
miter box, try squares, compasses, 
awls, and so on—all of them handmade 
and odd-looking but designed for the 
same uses as are the tools of today. 

Mahogany is the wood used in the 
Williamsburg shop, and this is histori- 
cally correct, for this was the choice 
of the master workmen and of their 
customers during the colonial period. 
Mahogany was carried back to England 
from the West Indies about 1725, and 
the cabinetmakers of the day quickly 
seized upon it as a wood superior to 
walnut because of its beauty and also 
because it lent itself nicely to the 
elaborate carving then in vogue. 

According to tradition, Sir Walter 
Raleigh had one of his ships repaired 
in Cuba, and the wood used was ma- 
hogany. Queen Elizabeth saw this 
wood in the decking of the ship and 
expressed admiration for its color and 
smoothness. Thereupon the gallant 
Sir Walter had some of the planks 
torn out and commissioned one of the 
master craftsmen of the time to make 
a table of it for the queen. Whether or 
not the story is accurate, it fits into the 
picture nicely to explain the rapid 
adoption of this new cabinet wood in 
England, and also in the British colony 
of Virginia. 

Designs of Chippendale, Sheraton, 
and Hepplewhite are prominent among 
the many fine pieces of furniture to be 
seen in the restored buildings at Wil- 
liamsburg, the governor's palace and 
the residences of the nobility. This 
furniture has been laboriously gathered 
from many places, every piece selected 
with extreme care for its authenticity. 
Not all of it was made in this country, 
of course; the affluent gentry of the 
time imported much from London. But 
whether it was made here or there, 
the influence of Chippendale, Hepple- 
white, and Sheraton was so great at 
the time that it was their designs that 
went into the finest articles on either 
side of the ocean. 

In the restoration of Williamsburg, 
which has been financed by John D. 
Rockefeller, Jr., to the tune of millions 
of dollars, no labor or money has been 
spared in the effort to make everything 
authentic and historically correct. The 
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and 
were two prominent 
igredients that produced 
the beautiful furniture 
of the early eight 
century. Every detail was 
fi with exactness, 
intricate carving being ef- 
fected despi 
cap of crude implements. 
Mr. Kobelbouen gives an 
finish to a clock cab- 
inet with the same core 
practiced by his colonial 
predecessors. The ancient 
craftsman turned out fin- 
hed products compar- 
able with the finest that 
‘our modern tools and ma- 
chinery can manufacture, 


research department did a prodigious job of 
investigation and examination of tools so 
that whatever was put into the cabinet- 
maker's shop would belong to the period. 
‘Williamsburg was the colonial capital of 
Virginia from 1699 to 1779. During those 
80 years it was the social, cultural, and 
governmental center of a vast area, but 
after the government moved away it de- 


liomsburg boy, dressed in 
typical costume of the 
early Williamsburg days, 
uses the bulky backsaw in 
cutting a piece of mahog- 
any. The apprentice did 
the rough work until he 
could acquire the skill 
that could come only after 


many years of service 
under the guidance of o 
master cabinetmoker. In 


many cases the sons of 
woodworking craftsmen 
brought into the 
shops to observe and to 
master the family trade. 
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clined and was almost forgotten until 1927, 
when the restoration project was started. 

Since the cabinetmaker of that time was 
such an important craftsman, producing as 
he did the fine furnishings for the homes 
of the wealthy and most influential, it was 
fitting that restored Williamsburg should 
have a suitably equipped shop of this kind. 
—Gow V. SANDERS. 
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First practical machine gun was Gatling's, invented 
862. Gun barrels were mounted on a crank-operaied 
central shoft. Hopper above gun fed the cartridges, 


The lighter Gordner gun, with tripod mount, come next, 


Xylophonelike Nordenteld, popular in Europe 1873-1900, 
‘wos Spain's ace automatic gun in Spanish-American W 


Colt Browning, 1890. First automatic to use the gas of 
exploding shell to extract casing and reload 


Later, Browning added @ water jacket for cooling the 
barrel; become U.S. heavy machine gun in World Wor I. 


Machine Guns... from 


By Lt. J. T. HOLMES, AUS 
Drawings by JAN HOLMES 


TRANGELY enough, the American who 

invented the first practical machine 
gun, like the inventor of dynamite, hated 
war and hoped his invention would bring 
an end to all wars. 

‘That man was Dr. Richard Jordan Gat- 
ling, born September 12, 1818. Unfortu- 
nately am, born of the hor- 
rs he ttlefie 
was not to be reali visio 


the doctor's di 
witnessed on Civil War 
He 
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world held from war through terror of his 
death-dealing, rapid-fire gun. Instead, the 
machine gun became just another instru- 
ment for dealing out mass death. But, as 
with every development of war, a counter- 
measure was found—in this instance the 
tank, which broke the stalemate of trench 
warfare of 1916-18 
Gatling patented his invention in 1862 and 
offered it to the Federal Government, but 
it was viewed with suspicion. Undiscour- 
ven by a fire which destroyed his ex- 
perimental work, Gatling hired men to take 


POPULAR SCIENCE 


Browning air-cooled gun, lighter than water- 
cooled model, is standard Army equipment. 
Fires 60 rounds per minute for 30 minute: 


7 Browning .50 caliber is all-around weapon— 
ground gun, AA piece, and plane armament. 
Range is about four miles) weight, 82 pounds. 


B Nambu, standord Jap 7.7-mm. light mochine 
gun; very affective, especially in ji 


g German MG 34 is recoil-eperated, belt-ted, 
oir-cooled. Used os « ground and AA weap 


10 This 1937-mode! Russian Degtyorov weighs 
only 18 pounds. That's @ 47-round 
‘azine mounied in front of the re 


11 The Lewis (American) 
Greet Britain in 1909, 
Nill in use, Air channels cool the berrel 


Gatling to Browning 


the weapons out or 
and der 
tary men. Int 
General Butler used the 
erate infantry in an ¢ 
James River in Virginia. A 
model of Gatling’s origin 
dopted as the standard machine 
nited States Army in the early 
While Gatling was working 
weapon, the mitrailleuse, anc 

é gun, was being devel 
jum. This clumsy 


onstrate their 


machi 
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used by the French in the Franco-Prussian 
War of 1870 with very poor results. The 
Prussians, who had a few machine guns of 
their own, were greatly impressed by the 
possibilities of automatic weapons but dis- 
carded the mitrailleuse for the Palmérantz- 
Nordenfeld and several other models. 
Chronologically, the Gardner, invented 
by an American, followed the Gatling gun. 
Gardner was years ahead of his time in the 
design of the tripod stand and the lightness 
of his weapon, which was widely copied by 
European arms (Continued on page 208) 
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GOING ASHORE, on 
LVT(A) | amphibian churns the 
blue waters with its whirling 


houette makes a poor target, 


‘ON THE BEACH, the stip- 
per and his assistant come up 
for a look around. The two 
machine gunners ore on the 
watch for enemy planes. Radio 


| maintains constant contact 
with forces ahead and behind 


(Note aerial in upper photo: 
graph.) Tracked landing ve 
hicles of this type first sow 
action at Kwajalein on Febru: 
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MEET THE LVT’S 
Beach Busters 


Because they can run in water, sand, or jungle, 
they are leading the way in the march on Tokyo. 


By ALDEN P. ARMAGNAC 


“THERE is not the slightest shadow of 
doubt that the overwhelming victories 
of our forces at Tarawa, Kwajalein, 
Saipan, Tinian, Guam, Palau, and Io 
Jima would not have been possible 
without the Amtracs.”—Vice Adm, EB. L. 
Cochrane, U.S. Navy Bureau of Ships. 


to the front line, and hauled back the 
wounded men. So censorship now has been 
lifted sufficiently to permit you to know 
about our newest amphibian tractors. 

Like the Alligator and the Water Buf- 
falo, these new Amtracs are officially LVT’s 
(Landing Vehicles, Tracked). They have 
neither wheels nor propellers, but travel 
over land or water by using their endless 
tracks as ground grippers on terra firma 


T OKINAWA, the newest members of 
America’s growing family of Amtracs 
waddled ashore, toted cargoes up the hills 


and as paddles in the sea. 
‘They are descendants of a “rescue tank” 
invented a dozen years ago by Donald 


“LANDING CRAFT 
to halt invaders offshore. They had not 
icles. What is more, these corgo, troop, 
‘ofter the enemy over the roughest terrain. 


AMTRACS CRAWL OVER © 
counted on fee 


At Okinawa, the 
figured on 
‘and gun carriers 


LANDING CRAFT MAY RUN 
AGROUND ON REEF 


\— SUBMERGED REEFS— 
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Roebling, grandson of the famous bridge 
builder, to save persons marooned in the 
Florida Everglades by tropical hurricanes. 
Navy and Marine Corps experts saw news 
pictures of Roebling’s machine (P.S.M., 
Jan. '36, p. 42), and ordered a couple of 
aluminum pilot models. Few persons sus- 
pected then that Roebling’s invention would 
help to shorten bombers’ flights to Tokyo 
in 1945, but that's exactly what his ma- 
chine’s descendants have done. They've now 
swum and rolled to within 350 miles of 
Japan. 

If you want to be technically correct, 
don't ‘speak of an LVT as an “amphibian 
tank”—especially if you are talking with 
a certain Marine Corps officer who had three 
shot out from under him in a single engage- 
ment. The ones that carry troops or cargo 


HERE ARE SIX MEMBERS OF THE GROWING AMTRAC FAMILY 


MACHINE GUNS May BE 
VARIOUSLY DISPOSED FOR 
USE AGAINST GROUND AND 


CAB FOR COMMANDER 
‘AND DRIVER 


AIR TARGETS, 


ENDLESS TRACK 
PROPELS AMPHIBIAN 
IN WATER OR 
‘ON LAND 


SHAFT TO 
DIFFERENTIAL AND. 


are “amphibian tractors," or Amtracs for 
short, and their thin plating stops nothing 
heavier than small-arms or light machine- 
gun fire. Therefore, their attack often is led 
by one or two waves of armored amphibians, 
a later class with more protection. 

‘Typical armament for an amphibian trac- 
tor consists of four machine guns—either 
two .50's and two .30’s, or all .50’s. The 
choice depends upon a nicety of tactics. 
Where aerial opposition is expected, the 
.50 caliber weapon serves as an antiaircraft 
gun and is used throughout. But when Allied 
airpower neutralizes the enemy's, .30 caliber 
bullets kill Japs on the ground just as effec- 
tively, and more ammunition can be stowed 
aboard. Armored amphibians mount both 
machine guns and comparatively heavy 
weapons—a 37-mm. gun or a 75-mm, 


INNER COMPARTMENT FOR 


{rr ‘OR CARGO. 
ra 


WATERTIGHT 
STERN RAMP. 
LOWERS TO 
UNLOAD 


B-CYLINDER 
riuid GASOLINE ENGINE 
eBURane (ONE ON EACH SIDE) 


TRANSMISSION 


ORIVE SPROCKETS FORWARD 


CUTAWAY VIEW of the LVT(3) Bushmaster shows fluid drive that makes this mode! easier to handle. 


LVT (1), the fomous Alligator, was developed 
sane-rescue vehicle. Many of these 
re still in us 


LVT (2). Amtracs gained new site ond power in the 
Water Buffalo, which first sow action at Bougain- 


1943, It is 26 fo 


long, weighs 14 tons. 


howitzer—and start firing from the water horses rather than sprinters, with a pace 
as soon as the preliminary barrage from of four or five knots in the water. 
major warships has lifted. As an Amtrac nears a hostile shore, the 
Fuel tanks filled with high-test gasoline, spang of bullets against its side warns oc- 
invasion-bound LVT’s take to the water ° cupants not to risk a peek at what is going 
from the lowered bow of an LST—the on, but to crouch in safety. Usually an ob- 
Navy's versatile ocean-going vessel named server in a protected position volunteers 
for its original use as a Landing Ship, Tank. a running account of the situation. 
By way of comparison, it takes 3%; min- Given sufficient notice where to land, 
utes to unload 17 LVT’s from an LST; 25 to the driver stars in the climax of the show. 
90 minutes to unload a single LVT from a It is up to him to beach the machine through 
larger ship. heavy surf, if necessary, and thorough 
Taking radio orders from their group training has taught him just how to do it. 
commanders, the amphibians first jockey Above all, he must never let a wave catch 
into place on the “line of departure’—a him abeam. True, LVT’s have power pumps 
standard assault formation, resembling that that discharge water normally shipped 
of race horses at the barrier. A second com- aboard—but, for all their virtues, Amtracs 
mand, and they're off. Don’t expect them are not submarines. 
to show spectacular speed, for they're work A grating noise announces that the LVT 


. . + EACH DESIGNED TO DO A SPECIFIC INVASION JOB 
F IES: 4 


ored amphi LVT (A) (4), the lotest armored model, has o 

je looks 75-mm. howitzer that can lob shells over coastal 
ridges. A 20-tonner, handled by five men. 
ts debut was o surprise to the Japs at Saipan. 


LVT (3), the Bushmos 
Okinawa. I 
that tok 


der wraps until 
the fluid drive in unloading und. 
ing of gears. carries 45 men, o ji 


reat hel 
long, 
with crow. 


INVASION TACTICS usvolly call for one 
lowed by Amtracs loaded with men ond supy 
ibions tow them off. Men in 


two waves of armored amphibians to lead 
‘When regular landing craft 91 

e open-top Amtracs crouch low for protection behind the 

with observers in shielded positions telling them what goes on. Pennants on radio antennas 


e way, fol- 


stuck on reefs, the am- 


group commanders’ vehicles. All the other Amtracs fly pennants, too, and only our men know which kind 


marks the leader. If the Japs get wis 


has reached shore, and, dripping brine, it 
goes into action in its terrestrial element. 
Incidentally, the design of its double-pur- 
pose track cleats deserves more than a 
Passing glance; shaped like the blades of 
a Pelton water wheel, they have applied a 
classic hydraulic principle in reverse, f 
aquatic propulsion. Like the tracks of a 
land tank, they are used for steering, both 
afloat and ashore. To turn, the driver runs 
one track faster than the other; to face 
about, he operates them in reverse directions. 

On land, the 20-mile-an-hour speed of an 
LVT cannot compete with 
that of a tank. Where it 
scores again is in its incom- 
parable ability to overcome 
every variety of difficult ter- 
rain. Marines struck a curi- 
‘ous type on the beach of Iwo 


NO SUPERHIGHWAYS or. 


machin 
sand can't stop them. 
truck, a wheeled amphi 
never get over terrain like this, 
but Amtracs take mon and supplies 
inland and bring out the wounded. 
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to the code, it can be changed quickly while the fight goes on, 


Jima—volcanic sand, so soft and yielding 
that they might as well have been strug- 
gling through a quagmire. But their am- 
phibian tractors rode over it with ease. 
Likewise, as at Bougainville, tropical rains 
that turn roadways into beds of thick mud 
cannot stop them. During the Cape Glouces- 
ter invasion of New Britain, our troops re- 
ceived supplies in LVT's over no roads at all. 
Marines consider them tops among jungle 
machines. They have enough power to 
crash through the toughest thickets, and to 
run up hills too (Continued on paye 206) 


Your 1.Q? 


DON'T LOOK NOW, but after you have 
tried to solve these problems, turn the page 
upside down and read the correct answer 
under each picture. 


DIVIDED INTO 

4 TRIANGLES. 
HOW MANY PIECES 

ARE MADE? 
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IF THE SHIP FLOATED TO “x” 
WOULD THE WHOLE THING TIP FORWARD? 


THIS CONTAINER OF WATER WITH A SHIP IN 
BALANCED 


ONE BILLION DOLLARS ! 


IF PILED AS SHOWN (6 STACKS) 
THE PILE WOULD BE ABOUT 
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WHICH BOTTLE IS THE HEAVIEST? 
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E special kind of gun to use a girl oso 
projectile. That's why you can gef the low-down on 
this fomilior trick from Washington for 10 conts. 


Away 


Wagiciaus'’ Secrets 


MYSTERY IS STRIPPED FROM STAGE ILLUSIONS 
BY PAPERS PROTECTING IMPROVED APPARATUS. 
YOU CAN DUPLICATE SOME OF THESE STUNTS. 


By MICHEL NOSTRADAMUS 


of one of America’s 
‘amateur magicians.) 


NLESS people ask the question, “How 

does he do it?” there isn’t much point 
in an exhibition of magic. They go to the 
show to be mystified, and come away slight- 
ly irritated because they are mystified. 

It’s easy to find out how any trick is done 
if the apparatus has been patented in the 
United States. For a dime you can get any 
one of the papers issued by the U. S. Patent 
Office and figure out how the magician saws 
a lady into two pieces, causes a skeleton to 
appear in an empty cabinet, or loads a girl 
into a cannon and shoots her into a nest of 
three locked trunks hanging by a cable up 
near the roof. 

‘Uncle Sam tells all; and since many of 
the big-time illusions are based on apparatus 
patented 17 or more years ago, you are at 
liberty to go ahead and reproduce these if 
you have the skill to build the equipment 
and learn the routines. The Patent Office, 
custodian of these secrets, lists “Illusions” 
under Classification 272, subclassification 
8; and there are other subheads covering 
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various smaller appliances of similar kinds. 

‘The chances are that the tricks are not 
new—and weren't when the patents were 
issued. In each case it was an improvement 
on the apparatus that was patented. The 
first important stage illusion on which a 
patent was granted was devised in England 
in 1863 by a Professor Pepper, of London's 
Polytechnic Institute, and was known as 
“Pepper's Ghost.” It required a huge sheet 
of glass inclined forward on the stage at 
such an angle that it would reflect an il- 
luminated pit or lower stage. Actors ap- 
peared behind the glass, which was invisible 
to spectators, and other actors representing 
ghosts or skeletons took their places on the 
hidden stage in front of and below the 
glass. Turning on the pit lights produced 
the intended result, which was, in the quaint 
phraseology of patent papers, “to associate 
on the same stage a phantom or phantoms 
with a living actor or actors so that the 
two may act in concert.” 

The Professor patented his “Metempsy- 
chosis” in the United States (No. 221,605) 
in 1879. In this illusion, miraculous trans- 
formations took place with the aid of a 
mirror set at an angle. One of its many 


POPULAR SCIENCE 


g ENTRANCE DOOR 
TO CANNON 


“<= trap voor 


IN CANNON 


FIRED BY 
ASSISTANT 


The gil slips into the cannon through an opening When the trunk nest is lowered to the stage, the 
near the mule, and out again by way of © trop tolid outer trunk is opened, and the other two are 
door concealed by the gun carriage. Before disap- set over o trap door, under which the girl is walt- 
Peaihg Gelew bebe che Wea te Gulcl shows, laglraaay fe cab ep. cod bac ioletind|eullngl 


THE TRICK-AND HOW IT’S pone? 


SHOOTING A emt. OUT AQF A CANNON. 
jet runt locked and strapped, 
ale the roof of the the- 


trunk to the stoge, and feverishly unlock, unstrap, and 
‘open the outside trunk. They lift out the next trunk ond 
‘peat the process. Out of the third trunk steps the girl 


PATENTED ATE 3, 1003. 


7.1 ounsox. 


Patented Dey 1,108, 
DRY. 


c 


ers and go 
You roll out “doug! 


“AMPHITRITE THE SEA NYMPH” 
water and seems to twist and turn in midair. The patent 
drawings, made over half a century ogo, reveal that I 
lying ono revolving turntable and reflected in a slanting 
mirror seen by the spectators. Apparatus for the illusion 
wos adapted from an earlier one by « London professor. 


@. CASTAN. 


‘THEATAIOAL APPARATUS POR APPARENTLY SUAPENDING A PERION 
1 MID ATR. 


No, 380,198. 


FIG! 


adaptations was “Amphitrite the Sea 
Nymph,” the patent drawings for 
which are shown on this page. 
Drawn-back curtains disclose a ma- 
rine scene, in which a beautiful 
young goddess of the rises out 
of the water, performs graceful mo- 
tions in the air, and finally sinks be- 
neath the waves. 

Of the various devices loosely 
classified under the head of “Pep- 
per’s Ghost,” the best for miniature 
construction is the transformation 
of a dummy into a skeleton, both of 
which can be doll-size. For this, get 
@ square box with an open front and 
provide a sheet of glass to run at a 
45-degree angle from front to back. 
You supply lights at the top of the 
box both in front and back of the 
glass. Governed by a two-point 
switch, one set of lights can be alter- 
nated with the other so that in one 
case the glass is transparent, and in 
the other it becomes a reflector. Be- 
hind the glass is the doll, while fac- 
ing from the side of the box is the 
skeleton. Switching the lights seem- 
ingly transforms one into the other 
at the will of the operator. 

Use of a double-pointed rheostat 
will produce a dissolving change. In 
any case, the skeleton must be hid- 
den from normal view and the light- 
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SAWING A WOMAN IN HALF need not be messy if 


you provide two women and a container arranged 

one. The girl whose feet show lies in the box space 
while the other one jackknifes in the forward compart 
icc the halves ore drawn opar 


ind panels 


ment. 


are inserted to dispel doubt. Loter, o girl emerges whole. 


‘THESE PANELS ARE REMOVED 
WHEN BOXES ARE BROUGHT 
TOGETHER 


REAR ASSISTANT RETURNS TO 
LOWER BOX AFTER SAWING, 
AND FRONT ASSISTANT 


REPLACI 


ES LEGS THROUGH 


LEG HOLES 


ing made indirect. ‘This is done by closing 
the front of the box except for an upright 
aperture like a door that comes a trifle high- 
er than the doll's head. As exhibited life- 
size in side shows, the two figures are often 
incased in upright open coffins. 

Aided by the revelations of the Patent 
Office, you can reproduce such whimsical 


pleted up properties from floor box, Lighting helps. 


REAR DOORS SWING 
Assistants 
CONCEALED 
BY DOORS 
ENTER 
CABINET AND 
MANIPULATE 
GHOSTS,ETC., 


FLOOR 


SEPTEMBER, 1955 


little gadgets as the breakaway fan, which 
spreads normally when opened in one direc- 
tion and practically disintegrates if pulled 
the other way. You can construct a machine 
that will turn out coin of the realm when 
you feed it blank metal disks, or one that 
will produce a crisp, spendable bill when 
you roll in a sheet of white paper. 
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qe Administrator of Civil Aeronautics, 
Washington 25, De C+ 


Dear Sirt 
In the interest of more and safer, flying in privately 


owned airoraft after the war. ‘POPULAR SCIENCE MONTHLY has 
Sust completed @ project Saique in aviation journalism, 


to aiscover what was right —— and vhat was "rong — 
with the nation's approach to the Fe ‘of private fly- 
Ing, we dispatched two f almost 5,500 miles 
in a Light rienced pilots of 
in oi piones, yet they encounter A enough difficulties to 
give pause to these who tale tn terms of 4 half million oF 
sivfiiion private planes within & Recade after the war ends. 


qhe story of their trip began in the August issue. It 
is concluded in this issue, 


In the year to come, better planes and nore 
ending fi oot sp needed if the airplane 18 £0 take its 
lace in our tation’ syst! ‘a vehicle of personal 


utility. han that is indicated. We should 1ike 
Yo make the following recommendations? 


potter navigational aids on the ground, easily 


visible from the air, are imperativ' 


No field catering to the private pilot should be 
marked on aeronautical maps \Hi ery it is properly 
maintained and readily Taentifiable from the aire 


posting the 
“flying fields: 
fety of all air Posy ultimately necessitate 
setunding planes flying by contee’ when their pilots 
Sropose to venture into bad 
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POPULAR SCIENCE Takes You on 


74 Hying Vacation 


3,430-MILE JAUNT COST UNDER FOUR CENTS A MILE 


By DEVON FRANCIS 
Photographs by HANS GROENHOFF 


‘T THE Goodland, Kan., airport, as we 
voyaged westward on our lightplane 
vacation, the meteorologist had warned us 
of impending thunderstorms. And now, 
bent on reaching Denver before nightfall, 
we had become lost over the Colorado 
plains country. 
‘That had been the melancholy result 
of flying off course to dodge a storm. 
“We aren't exactly lost,” I re- 
marked cheerfully to Hans Groen- 


hoff, photographer and copilot. “We just 
don't know where we are.” 

Even with our rudimentary knowledge of 
weather, we knew we had to keep clear of 
that storm. Luckily enough, it was the 
first one we had met in our more than 
1,500 miles of flying from New York. We 
knew that inside it were winds of hurri- 
cane force. Even several miles away from 
it the air was choppy. The plane was 
pitching. 

“If it will make you any happier,” said 

Groenhoff, “look.” 


PART 2 He pointed off in the direction op- 
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FLYING AIDS used in piloting the Aeronca Chief 
included @ navigational computer, ruler, pencil, 
protractor, flighi-record slip, airman’s mop, an- 
other protractor with reciprocal readings for quick 
compass orientation, earphones for the radio 
receiver, and a Francis-designed kneeboord that 
is strapped to the leg to keep maps in view. 


posite to the storm we were skirting. 
There sat a pile of purple-black clouds 
with a narrow ribbon of dirty gray at their 
base. If we were to miss this second 
storm, we would have to alter course again. 
We did. Then we spotted a third storm. In 
several years of flying I had never en- 
countered anything like this. It took us 
fully an hour to maneuver our way into the 
clear. 

“T think we're off the map,” said Groen- 
hoff. “We must be somewhere in Wyoming.” 

“No, we're not,” I replied. “Look ahead 
of you.” 

T used to live in Colorado. Some snow- 
crested peaks spired up on the horizon. 
They looked familiar. We rechecked our 
position. After all our wandering around 
we were 30 miles northeast of Denver, 
practically on course. Another thunder- 
storm crowned the city as we neared it, so 
we cruised around on the outskirts until 
the air cleared. 

That night we celebrated. 

“A nice tenderloin steak,” I told the 
waitress at dinner. It was small talk. We 
knew there were no steaks. 

“I'm sorry,” she replied. “There's no ten- 
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derloin—but I can give you a sirloin.” It 
took me five minutes to bring Groenhoff out 
of a dead faint. 

We vacationed. We fished in a mountain 
lake. We did some rubbernecking from the 
air. We lay on our backs in the sun. And 
before we knew it days had gone by. It 
was time to start home. We checked the 
weather. A cold mass of Canadian air was 
moving down from the north and spreading 
across the northwestern United States. 
1’'d wait,” said the Denver weather man, 
“if I were you.” 

We waited. We had to. We wanted to 
cut northeast to Chicago. “Ceilings” were 


coming down all over that area. After 24 
hours we got impatient. 
“Let's leave,” said Groenhoff. “We can 


cut south of our course.” I was as anxious 
as he was to get away. 

We had broken our rule again about 
avoiding major air terminals, because Den- 
ver Municipal Airport was the only place 
we could find hangar space. Now, as we sat 
on the concrete apron abutting the hangar, 
gassed up and ready to go, the control 
tower grew curious. 

‘The ceilings are down east of here,” it 
told Groenhoff by radio. “Where are you 
going?” 

“We'll check in at Hugo,” said Groenhoff 
into the transmitter, naming a town 90 
miles southeast of Denver. 

‘That was just close enough to the truth 
not to be a fib. We would land at Hugo if 
we had to. The control tower had no au- 
thority to keep us aground so long as the 
ceiling and visibility were all right at Den- 
ver. It was just trying to be helpful. In 
turn, we didn’t want to be a worry to any- 
body. We only wanted to get away. 

‘Twenty minutes out of Denver we hit it. 
Fog stood like a wall from ground to sky. 
We turned southeast. The fog stood spread- 
legged in our path. We turned south. Here 
it was clearer. But the terrain was coming 
up. 


‘Want to go back?” asked Groenhoff. 
“No. 

‘This was the very area, east of Colorado 
Springs, that a Civil Air Patrol captain in 
Wichita had told us to shun. The hills were 
almost too high for us to clear them with 
the horsepower at our command. A 7,000- 
foot ridge swept by, barely 200 feet be- 
neath us. The Aeronca, heavily laden and 
taxed almost beyond its capabilities, was 
reassuringly steady. 

“I don't like this,” remarked my com- 
panion. He was sweating. 

“For me,” I said, “you are understating 
the case.” 

‘We were lost again, but that was a sec- 
ondary consideration. Our job was to keep 
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LANDMARKS ore the guiding stors of the flyer 
who navigates by “pilotage.” Some stick out 
sore thumbs—for example, 
ita, Kon,, (above) with 
house standing out un 


those shown a 
objects on the ground. N 
than 5,000 population are indicated by 
Tines representing the actual shape of the built 
up area. If you follow a railroad, you must watch 
out that you don't get switched to the wrong track. 


HOW PROMINENT LANDMARKS ARE SHOWN ON AN AIR MAP 
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= Prominent Highways 


Secondary Highways 
++ Railroad (one track) 
++ Two or more tracks 
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Quarry or Mine 


Coast Guard Station 


Lookout Tower 


Oil Well 
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HELPING HANDS were extended almost every- 
where, both by airfield personnel and by the local 
Here David M. Brown, the chief pilot for 
States Aviation, Inc., at Boulder, Colo., 
is helping the Popular Science flyers to patch o 
tire that had gone flat in landing. One hospitable 
sirpert operator even took Francis and Groenhoft 
out for o sightseeing trip in his own automobile, 


Mountai 


AIRPORTS thot could be » 


from the air were at a premium. One of the 


rch and go on to 
iniformly well mar 
Private airports offen are po 
the owners just aren't inte 


1d ond maintaine 
marked becous 
fed in transients. 


out of the fog and find lower ground. We 
knew the Arkansas river lay south of us, 
and on that we could orient ourselves. 

‘The hills got lower. Then the river, sil- 
vered by a shaft of sunlight, appeared 
ahead of us. 

“Maybe that radio will work,” said Groen- 
hoff. He fingered the dial, listening hard at 
the earphones. 

“I'm getting the ‘N’ signal on the La 
Junta frequency,” he announced. He put 
a finger on the map. “We're about here.” 

After more than 1,700 miles the fact that 
the radio would pick up the beam signals 
was a pleasant discovery. It was sheer 
idiocy not to have tried it out before. We 
turned east, landed at Las Animas, Colo., 
refueled, and hurried on to make up time. 

Weather forced us to put in at Garden 
City. We were 100 miles south of our al- 
ternate course to Chicago, but at least we 
were on our way. We helped roll the ship 
into the hangar and taxied into town. That 
night we took stock. 

“We should have stayed on the ground in 
Groenhoff summed up. I agreed. 
“That cold air mass moving down from 
Canada,” he went on, “is overriding a lot 
air and causing fog and rain. This 
is no weather for airplane riding.” 

I supplemented his observations. “We 
crossed railroads and several highways. If 
they had been identified at 10- or 20-mile 
intervals so they could be seen from the air, 
with an arrow pointing to the nearest ai 
port and the mileage specified, we wouldn't 
have got lost.” 


“Amen,” said Groenhoff. “With two men 
in an airplane working hard at flying and 
navigating, and still getting lost, what is the 
casual flyer going to do when flying be- 
comes more general?” 

‘We decided something else: In addition 
to big identifying marks on airports them- 
selves, each airport needed a circular fence 
of arrows, at least 20 miles in diameter, 
pointing to it. And, of course, every ham- 
let should paint its name in 50-foot letters 
on a roof or in a public park. Only then 
would cross-country flying become as effort- 
less as automobiling. 

If the weather didn't clear entirely, at 
least it was less stinko, as Groenhoff put it. 
We bored eastward. At Hutchinson, Kan., 
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STORM. Here is one of the few good pic- 
tures ever mode of o thunderstorm from the 
air. At the lower ht, @ ribbon of rain 
is seen between the cloud and the darkened 
nis shining near by. 
Fed- 


we were squared away to land when I 
spotted some cattle on the field, 
“That can't be the airport,” I said. 
We found it, but only after another 
hunt. By now we were past the point 
of getting aggravated. Besides, to be 
truthful, we were getting too much 
enjoyment out of the flying itself to 
get irked by the inconveniences. We 
were watching each other like hawks 
on sharing the flying time. 
“It’s my turn in the left seat,” I an- 
nounced after we were gassed. “That's 
right,” Groenhoff agreed reluctantly. 

We checked the weather through the 
Hutchinson Navy airfield. The ceilings were 
not good but we played it safe. We fol- 
lowed railroads, confirming our visual ob- 
servations with the radio receiver. If the 
weather had got thick, we could have raced 
to an airport and sat down. Carefully we 
marked every airport on and near our 
course that could serve as an emergency 
haven. 

We passed up Topeka in favor of a small 
airport at Lawrence. Here we ran into a 
new one. A huge sign on the sloping roof 
of a barn read (Cor 207) 
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\ What’s New in E [ena 
/ Modern Living ! 


BATHROOM AND KITCHEN acces- 
sories now on the market include a 
combination 4” by 18” glass shelf and 
16” wood towel rack made by George 
Koch Sons, of Evansville, Ind. Brackets 
and rod have a white, Washable finish. 


PLASTIC SCREENING, pliable, rust resistant, 
water repellent, and sturdy, is being manufac- 
tured now for all household uses to which metal 
screening has been put in the past. That shown 
in the photo above is a plastic window mesh 
marketed under the name of Saran screen. 


NONSLIP hangers for 
dish towels, aprons, and 
the like, promise to cure 
the vexing habit these 
kitchen items have of 
falling off the rack. 
The Ketchook, manu- 
factured by the Plastic 
Die & Tool Corp., of Los 
Angeles, holds the arti- 
cle securely yet allows 
it to be removed simply 
by lifting. It is said to 
embody a new principle 
of operation and is made 
in a variety of colors 
to match kitchen color 
schemes. The device is 
fastened to the wall by 
means of two screws. 


WAKE UP TO MUSIC with the help of 
this electric clock that turns your radio 
on or off at any preselected time. It can 
be used to time many household ap- 
pliances, and is made by the Warren 
Telechron Co., of Ashland, Mass. 


GLASS SERVICE SETS for break- 
fast juices include a bowl for hold- 
ing ice cubes to keep the contents 
cold. George Sakie, of the Fostoria 
Glass Co., is the designer. 


DOUGHNUTS ARE SHAPED auto- 
matically simply by pressure on a 
pump when dough is put in the 
pint-size aluminum device shown at 
right. The unit was developed by 
the Crosby Research Foundation. 
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DECORATIVE light- 
ing methods have 
been getting attention 
from manufacturers 
of fluorescent lamps 
and fixtures, as can be 
seen from the typical 
units illustrated here. 
Realizing that the 
bare and unattractive 
installations now in 
use can be applied 
only to the service 
parts of a house, de- 
signers have turned to 
adaptations of con- 
cealed and circular 
lights. Some of the 
novel and interesting 
effects that can be ob- 
tained through the use 
of recessed fixtures 


a part in softening the glare of luminous tubes 
and helping them to harmonize with the color 
scheme of a room. The picture at the left, sup- 


are suggested in the composite view at 
the upper right. Of special importance 
is the trend toward employing lighting 
as a functional part of modern furniture 
The designs pictured here were worked 
out by Westinghouse lighting engineers. 

Panel fronts are also expected to play 


plied by General Electric, illustrates an inter- 
esting color-blending fixture designed by C. T. 
Masterson. Three types of plate glass are used 
to filter the light, and the bright edges are 
obtained by beveling the rear surface to 45 
deg. All the installations shown here employ 
tubes of small diameter. 


BATTERY CASES converted into paving 
blocks make an unusual back-yard walk 
for Fred W. Fletcher's San Francisco home. 
Some years ago, Mr. Fletcher took several 
hundred discarded storage-battery cases 
that were on hand at his service station, 
filled them with sand and cement, painted 
half of them white, and laid them out as 
shown. They have outlasted many concrete 
pavements in the neighborhood. 


THIRSTY PETS will always find water in the 
trough if you let the Sim-Pléx Automatic 
Float Valve remember to fill it for you. Re- 
cently announced by A. D. McBurney, of 
Los Angeles, the valve maintains constant 
water supply in pans or tanks and is suit- 
able for poultry, farm, or household uses. 
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Gus Cuno a War Headache 


By MARTIN BUNN 


EY, boss,” Stan Hicks said with some- 
what forced breeziness. “I've dug up 
a new customer for you!" 

Gus Wilson's expression was noticeably 
lacking in gratitude as he regarded the 
Model Garage's grease monkey and blos- 
soming mechanic. “Well, now, that’s just 
dandy,” he told him sarcastically. “Here I 
am working four or five evenings a week 
trying to keep our regulars happy, and you 
go out and dig me up a new customer. I'll 
tell you what, Stan—get out your shovel 
and cover him right up again!” 

Stan grinned sheepishly. “Well,” he ad- 
mitted, "maybe I'd ought to have said that 
this party is sort of personal friend of 
mine, and would you do me a favor and 
take a look at 

“Who is he?" Gus interrupted. 

Stan's face got red under its habitual 
coating of grease. “Well,” he stammered, 
“it ain't a he—it’s a she.” 

“Oh,” Gus smiled, ‘so that's it?” 

“No, that ain't it!" Stan protested. “I 
used to go to high school with this Barbara 
Milligen. She's always been car crazy, and 
ever since she was a kid in freshman class 
she’s been saving up her dough to get her- 
self one, When she got a job in a war plant 
about a month ago she had to have a bus, so 
she took her coin out of the bank and 
bought an old sedan from one of those big 
used-car dealers down in the city. She ain't 
as dumb about cars as most girls, but it 
looks to me like they sold her a quince. Can 
I bring her in? She's outside now.” 

A minute later a much-shined-up 12- 


“L wish I'd never set eyes on this junk wagon,” 


year-old green sedan was driven into the 
shop. Gus noticed that its tires were good 
and that its engine was running smoothly. 
Stan got out on one side and a red-haired 
girl with a flock of freckles and an expres- 
sion of concentrated fury got out on the 
other. She looked at Gus unsmilingly and 
announced: “I wish I'd never set eyes on 
this junk wagon, and I'll bet you will, too, 
after you've worked on it.” 


“Don’t mind Barbara, boss,” Stan put in 


diplomatically. “She's always been a sour- 
ball. 

Barbara's green eyes blasted him. “Keep 
out of this, jerk!” she snapped. “I'm talk- 
ing to Mr. Wilson.” 

Stan's feelings were outraged. “Yeah, 


you're talking to him because I did you a 
favor getting him to bother with your 
broken-down old bus!" he yelled. “And now 
the gratitude I get— 

Gus laughed. “Don't quarrel, kids,” he 
advised. “There's no sense in getting sore 
at a car, miss—I've done it hundreds of 
times, and it never did a bit of good. Sup- 
pose you tell me just how yours has been 
acting up and what you've done about it.” 

Barbara's face crinkled into an attractive 
smile. .K., Mr. Wilson,” she agreed. 
“Well, I knew enough about cars—mostly 
from always wanting to own one—not to 
expect to get a super-duper de luxe job for 
what I paid—and I didn’t. I did expect 
something I could drive back and forth to 
the plant without continual trouble—but I 
didn’t get that either. 

“The first few days, it ran fine. Then the 

battery got weak, and one morn- 
ing it didn’t have enough kick to 
turn the motor over. I had it re- 
charged, but the next week it ran 
down again, and the man at the 
garage said it must be the gener- 
ator. He went over it and put in 
new brushes and everything, and 
nicked me plenty. Inside of a week 
the battery was down again, so I 
took the car back to the place 
where I'd bought it, but they 
wouldn't do anything—and got 
fresh about it, too. 

“I have to be in a car pool, of 
course, and every time it’s my turn 
to drive I have a lot of trouble get- 
ting started—and usually we're all 
late for work. The others in the 


she said. 


POPULAR SCIENCE 


When it was her turn to dri 


pool are sore and say they'll drop me if I 
don't get my car fixed. Others will hear 
about it and won't want me in their pools, 
and I'll have to give up my job—and, be- 
lieve me, Mr. Wilson, those fellows fighting 
in the Pacific need what I'm helping to 
make! 

“Well, while I was wondering what I 
could do,” she went on, “I ran into Stan, 
and here I am. I'll have to leave the car 
here—my shift goes on at four o'clock. I 
can take a bus to the plant, and coming 
back tonight—” 

“Never mind about tonight,” Stan told 
her. “If we can get your car fixed, I'll drive 
it over and pick you up at the gate, and you 
can drop me at my house on your way 
home.” 

“Why, Stan, that’s real nice of you!” 
Barbara said. 

‘Oh, well—I haven't got anything to do 
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. they were usually late. The others in the pool were beginning to get sor 


tonight,” Stan muttered in embarrassment. 

Barbara's green eyes blazed again. “If 
that isn’t just like you!” she cried. “You 
always spoil everything by being so—so un- 
gracious!” 

“Scram!" Gus shouted. “You two do your 
scrapping outside. I'm a busy man.” 

Five minutes later Stan came back grin- 
ning and found Gus checking each cell of 
the battery of Barbara's car with a battery 
voltmeter. 

“They're all run down a bit, but they test 
even, so there can't be anything much 
wrong with the battery,” Gus commented 
when he had finished. “Guess we'd better 
take a look at the cutout. 

Finding nothing wrong there, he turned 
to the generator. So far as looks told, it 
was in excellent condition, but when he 
checked it he found that it wouldn't charge 
the battery properly until the engine was 
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turning over at a speed rate of 40 miles an 
hour. 

“There it is,” he told Stan. “Your friend 
Barbara's battery runs down because the 
generator doesn’t charge it while she’s driv- 
ing. The juice that's drained out isn’t re- 
placed. Well, we've found the cause of the 
trouble; now we've got to find the cause of 
the cause. Take the gen- 
erator out and put it on 
the test bench.” 

Stan did as he was told. 
Gus put in 10 minutes go- 
ing over the generator 
carefully, looking for me- 
chanical defects which he 
didn’t find. Then he hooked 
it up with the test-bench 
drive motor for an elec- 
trical check, When the 
tachometer showed that 
the generator was being 
driven at a speed of about 
600 r.p.m.—corresponding 
to a car speed of about 10 
miles an hour—it began 
to charge, and as Gus 
gradually increased the 
drive-motor speed to 1,400 
and then 1,800 r.p.m., the 
ammeter hand moved over her, 
to 10 and then to 12 amp. 

Gus looked puzzled as he switched off the 
drive motor. 

“There's nothing the matter with this 
generator,” he told Stan. “It works perfect- 
ly when it’s driven by the test-bench motor, 
so there's no reason why it shouldn't work 
perfectly in the car. But it doesn't! Well, 
we'll try again.” 

‘They reinstalled the generator in Bar- 
bara’s car. Then Stan stepped on the starter 
and gradually increased the engine speed 
as Gus checked the generator output. 
‘Switch her off,” Gus directed after half 
a minute. “It’s exactly the same as it was 
before. ‘The generator doesn’t start to 
charge the battery until the engine is run- 
ning at almost 40. There's something 
screwy here—and maybe it’s me!” 

Staring at the generator, he slowly filled 
and lighted his pipe. After a couple of puffs, 
he snapped his fingers loudly. 

“That might be it,” he muttered. He 
copied the generator serial number on the 
back of an envelope, went over to his work- 
bench, and reached down his service manual 
from the shelf above. Then he checked the 
serial number against the generator num- 
bers in the manual. Stan was peering over 
his shoulder. 

“It's the right generator for that model 
car, all right,” Gus said. “The same gen- 
erator is used on several other makes, too— 
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“If we get your cor fixed,” Stan told 
A’ ict you up et the gate.” 


but look here! A lot of the parts of this 
generator are interchangeable with the 
parts of other generators made by the same 
manufacturer. Maybe that's it!” 

“Maybe what's it?” Stan demanded. 

Gus didn’t answer. He went back to Bar- 
bara’s car and again examined the gen- 
erator. Suddenly he laughed. 

“There's the cause of 
Barbara's grief,” he told 
Stan, pointing to the gen- 
erator pulley. “And may- 
be I'm dumb not to have 
spotted it half an hour ago 
—especially since I ran up 
against the same thing 
just last year. I must be 
slipping.” 

“Huh?” Stan grunted. 
“I don't get you. What's 
the matter with the pul- 
ley? It looks O.K. to me.” 

“There's nothing the 
matter with the pulley,” 
Gus told him, “except that 
it’s much larger than the 
one called for by the spec- 
fications for this car. 
Naturally, the larger the 
pulley, the slower the gen- 
erator is driven and the 
more engine speed is nec- 
essary to make the generator charge the 
battery. This pulley is so large that this 
generator doesn't start to charge until the 
car is being driven close to 40 m.p.h. Your 
friend Barbara probably never drives fast, 
so her battery never gets recharged.” 

“I get you,” Stan said. “But what I don't 
get is how this oversize pulley got there. 

“Like a lot of other headaches,” Gus ex- 
plained, “that's a result of war shortages. 
Auto electrical concerns are reconditioning 
all types of generators these days, and when 
you send in one for service or exchange you 
run the risk of getting back the right type 
of generator with a pulley of the wrong 
size on it unless you are careful to specify 
the car it's to be used in. Evidently when 
Barbara's car was reconditioned for sale, 
the right generator was picked up, but the 
man doing the assembly didn’t notice the 
size of the pulley. That's an easy mistake 
to make. On a secondhand job the fan belt 
usually is old and stretched so much that it 
will easily slip over an oversize pulley be- 
fore the generator is tightened. 

“I'll find a pulley of the right size in my 
junk box. You put it on, Stan, and then 
take the car over to Barbara and tell her 
about it. That'll give you something to talk 
about while you're driving home.” 

“O.K,,” Stan grinned. “You can depend 
on me to take all the credit.” 
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—AUTO IDEAS 


Sowdust spread over soft rubber in the process 
of retreading gives the tire greater traction. 


ORDINARY SAWDUST eventually may 
relegate tire skid chains to the limbo of 
crank handles. Seeking a method of giv- 
ing tires better traction and eliminating 
chains, Clarence and Lonnie Gapen, of 
Morgantown, W. Va., experimented with a 
number of materials and finally settled 
upon sawdust. With the cooperation of the 
Andy brothers, who operate a tire shop in 
Washington, Pa., they developed a milling 
process by which sawdust is worked into 
the camelback used for retreads. In tests, 
the tires carried an auto up a 12-percent 
snow and ice-covered grade without diffi- 
culty, and started and stopped the car on 
the hill without skidding. Rubber com- 
panies now are making tests to see if the 
Process increases mileage. 


FORGED IN ONE PIECE, a new jack de- 
veloped for passenger cars by John M. Wes- 
trate, of Detroit, has no movable parts to 
slip or get out of order. After the head has 
been fitted against the brake drum, the auto 
is driven forward or backward until the 


At the top, o sawdust camelback is applied. Bottom 


center is a normal retread. At the right, a sawdust 
recap after 8,000 miles, and at the left a new one. 


jack is resting vertically on its broad base. 
When the job is done, another short move- 
ment of the car frees it. There is no inter- 
ference with removal of the tire or rim. 
Secured to the wheel with a safety strap, 
the device also can be used as a mud hook, 


WHAT’S COMING IN CONVERTIBLES 


Will they go the way of the touring car and roadster, 


or will they soon j 


in the mass-production parade? 


By CHARLES T. PEARSON 


ONVERTIBLES have always appealed 
to young drivers and to the sports- 
minded who like clean, racy lines and 

a low center of gravity. If new tops—some 
of them ready for production and some still 
on the designers’ drafting boards—are any 
indication, this appeal is due for consider- 
able extension into the ranks of conserva- 
tives. 

Probably almost everybody likes an open 
car, but prewar conservative drivers often 
held back because of admitted disadvan- 
tages—such things as rattles, drafts, top 
material that faded and lost its shape, and 
imperfect provision for getting the top up 
and down. 

But the new open cars will be minus most 
or all of these disadvantages, and many in 
the automobile industry think the time is 
coming when the convertible not only will 
be the second car in most garages but the 
only car in many. Convertibles were esti- 
mated at 2 percent of the total production 
before the war, and prices ranged from $100 
to $250 above those of closed models. As- 


sembly-line production is expected to bring 
the price down nearer that of closed cars. 

The push-button or power-operated top 
is a certainty, with hydraulic controls bid- 
ding for first place over electric and vacuum 
mechanisms because of the small amount of 
space required for actuating cylinders and 
because of the ease with which the power 
unit can be installed. A small 6-volt motor 
can be put in any accessible place and oil 
lines run to the hydraulic cylinders that 
operate the top bows and linkage. Oil pres- 
sure is so controlled that motion will stop 
if an obstacle is struck, and the mechanism 
can be operated manually whenever neces- 
sary. 

‘Top designers predict that future con- 
vertibles will be engineered as a unit in- 
stead of as in the past, when little more was 
done than to cut off the top of a standard 
model and add a cloth top. With the new 
top made part of the car before it leaves the 
drafting board, a convertible with its top up 
will have the sleek lines of a streamlined 
closed car and its own racy open-car lines 

when the top is down. The back 
wil have the hard-top curve, 
side windows will be larger, and 
the rear window will be as large 

s that of a closed model. De 
igns for large rear windows 


Chrysler's Thunderbolt, with its hard 
top down at left and portly up in the 
photo below. This is an experimental 
model. The one-piece top lowers into 
the rear deck where it is concealed. 
Up, it adds to the sleek appearance. 


Buick's Fireball has a modern automatic folding 
top of the push-button type. The cor was built 
in 1940 by Harley Earl, G.M. styling chief, 
and Buick engineers as a "style laboratory on 
whools.” At right, the top is shown partly up 
"along with the rear-deck panel that conceals it. 
The panel and top work together automatically. 


Below, Packard's prewar convertible by Darrin. 
It has an automatic top that fits almost flush 
with the deck when down to accentuate the 
sweep of the curve of the Continental-styled door. 


have already been perfected. Some lower 
into the rear deck at the touch of a button 
to allow open-car sweep of the breeze com- 


bined with closed-car protection against 
sun, One new rear window is designed for 
curved plexiglass and duplicates the sweep- 
ing lines of streamlined closed cars. 
Control mechanisms have also undergone 
revolutionary changes since the day of the 
old “one-man” job that frequently resisted 
all efforts to be bent to the driver's will. 
Mechanically co-ordinated bows actuated by 
hydraulic cylinders now automatically fold 
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the top into place. Lighter metals, some de- 
veloped in war production, reduce weight, 
and self-lubricating bearings stop rattles. 
Inside linkage is at least partially concealed, 
and the top is designed to make automatic, 
draftproof juncture with the body, windows, 
and windshield. 

Fabrics are being improved, too, both for 
tops and all-weather upholstery. Synthetics 
and plastics are under consideration for 
tops, some of them opaque with bright, dur- 
able colors, some translucent, and some 
even transparent. The ideal top fabric will 
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Here is how @ push-button top works. The phantom view 
shows the motor pump under the rear deck with oil lines 
to hydraulic cylinders and wiring to the control on the 
dash, At right, new framework with channel members for 
compact folding, and a close-up of a pump and cylinder 


Rubber molding in the 
channs 

cross-section above, 
draftproofs windows by 
forming o seal when o 
window is raised, os ot 
right. Self-lubri 
bearings with o flange 
separating metal links 
bonish rattles in tops. 


SPRING WASHER 


SAREE / 


SHOULDER BOLT 


retain color as long as the body does; it will 
be waterproof and dirt resistant or easy to 
clean; it will be wrinkleproof or wrinkle re- 
sistant, capable of withstanding repeated 
folding; and it will be available in a variety 
of weaves and colors. 

Hard-top models are still in the experi- 


New fabrics, synthetics, and plastics 
up. At left, @ translucent top; at 


ht, 


mental stage, but they may be offered 
to the public when car production gets 


into high gear. Design has generally 
featured a one-piece metal top over a 
single seat. A single-piece hard top for 
a club coupe requires a lot of room 
when lowered into the deck, and even 
the single-seat experimental models 
use space needed for luggage. One de- 
signer is experimenting with a hard top 
in sections automatically folded togeth- 
er by hydraulic control, 

Most old-line manufacturers, and 
many dealers, too, were inclined in 
the past to look upon the convertible 
as expensive window dressing. But return- 
ing service men and women, accustomed to 
the exhilarating speed of open military vehi 
cles and the clean lines of fast planes, will 
probably boost demand to assembly-line 
proportions. The convertible is decidedly 
here to stay. 


ive the postwar convertible o smart closed-car look with the top 
‘an opaque model with a rear window that lowers into the deck. 


Details of New Lincoln and Mercury Announced 


ITH the 1946 Ford already in produc- 

tion, the Ford Motor Company has 
completed its first models of the 1946 Lin- 
coln and Mercury. The Lincoln has a new 
grille that makes the front appear lower 
and broader. Bumpers are wider, and fog 
lights are built in, An electrically operated 
hydraulic mechanism for opening and clos- 
ing windows has been made standard, but 
the mechanical lift will be available as 
special equipment. Oil-pump capacity has 


been increased, hydraulic push rods have 
been improved, and the oil-pan capacity has 
been increased to seven quarts. 

heavier, and wider-appearing 


‘A lower, 


Mercury is also chiefly the result of a new 
front grille. Mechanical changes include 
triple-alloy bearings, crankcase ventilation, 
oil-type air cleaner, an oil cleaner, an im- 
proved oil pump, four-ring aluminum pis- 
tons and interchangeable cylinder heads. 
‘The 1946 Ford V-8 engine develops 100 hp. 
as compared to the 90 hp. of the prewar 
engine. As in the past, a six-cylinder Ford 
engine will also be available. Many of the 
mechanical features of the Mercury have 
been included in the Ford, along with shock 
absorbers that have oil seals, foot brakes 
requiring less pressure, a Lincoln-type hand 
brake, and springs with more leaves, 


Grilles of o new di 
and Mercury a broader, lower appearance. The new Lincoln, 
shown at the top, has a number of mechanical improvements, 
as has the new Mercury, directly above. Several mechanical 
features of the Mercury now ore standard in the 1946 Ford, 
at the left. The latter already has gone into production. 


n help to give both the 1946 Lincoln 
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GLASS-TOP COFFEE TABLE 


WITH MAGAZINE BINS 


By John Hugelmeyer 


ROM two large-size cardboard photo- 
hypo containers, some plywood and leath- 
erette, and a glass top came the maroon and 
ivory coffee table shown on the facing page. 
If you don't go in for photography in a 
big way, discarded containers can be ob- 
tained from your local photographer. With 
a sharp knife cut shaped openings in them, 
as indicated in the photos, and then cut them 
to height. Leave the wood bottoms in place 


as tops, for screws can be put through them 
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to hold the plywood top in place. Strips 
cut 214" wide from waste parts of the con- 
tainers are glued in as shown to support a 
plywood shelf in each of the two bases. In 
cutting the shelf disks allow room for 
leatherette covers to pull over the edges. 
Measure the exact diameter of the bases 
and sew up two sleeves of maroon leather- 
ette to pull over them like stockings. The 
leatherette will stretch, so make the sleeves 
a little skimpy for a good smooth covering. 
Trim the opening with a razor blade, drill 
holes %” apart near the edge, and lace with 
%" wide strips of maroon leatherette, 
Cover the plywood top with ivory leath- 
erette tacked to the underside, and edge 

it with a 1” strip of maroon leatherette 
glued and tacked on over a strip of card- 
board for firmness. This binding pro- 
jects %” above the plywood and serves 
to hold the glass top in place. It is best 

to make a pattern of the plywood top 
and have an expert glazier cut the glass. 


resae 
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Gloss over leatherette-covered plywood provides o fine, stoinproof top. Bins in the base hold magatines. 
Screws put through the wooden ends of the bases 
fasten a %6" by 22" by 38 


Ivory leatherette covering the top is tacked on 
plywood top in place. 


the underside and edged with maroon leatherette. 
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Jar Set Provides Simple One-Evening Woodworking Project 


NY HOUSEWIVE will welcome this jar 

set, which holds three kinds of spices, 

nut meats, candied peel, or confections. De- 

signed for three of the 4-oz. jars in which 

prepared baby food is sold, it consists of two 

lifts cut from \%” wood, a door stop, and a 
%" dowel 2” long. 

A compass is used to lay out the top. 
Draw a circle with a radius of 1%” and use 
the same compass setting to divide it into 
six equal parts. At alternating points on the 
circumference, as indicated in the sketch, 
form three circles with a radius of 1 1/16” 
—a size about %" larger than the jars. 
Drill holes at the other three points on the 
circumference of the large circle to receive 
small spoons. 

As a guide in marking the outer edge of 
the triangular piece, connect the outermost 
points of the three small circles with tan- 
gent lines .Cut out the top lift and use it 
to lay out the solid 
one for the bottom. 
Attach the lower lift 
to the’ dowel with a 
flathead screw and 
the upper one with 
the door stop, which 
thus serves as a han- 
die. Paint the edges of 
the lifts and the tip of 
the handle any gay col- 
or.—Vicror ROMING. 


Tube on Crankcase Air Vent 
of Jigsaw Keeps Out Dust 


CONSIDERABLE sawdust was sucked into 
the crankcase of the jigsaw shown in the 
photo because the air vent is located near 
the path of the dust falling through the saw 
aperture. This was finally prevented by 
attaching a rubber tube to the pipe of the 
vent and running it away from the dust 
area. The tube was kept out of the way by 
fastening it to the bench with wire staples. 
— BERTRAM BROWNOLD. 
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TOP LIFT 
WITH JAR 
OPENINGS 


Your Dinner Guests Will Like 


This Homemade Place Favor 


A PowDeR puff and soda straws, cord and 
ribbon, and wooden beads—that's what this 
place favor is made of. The cord was run 
through the straws and knotted, then bent 
to provide joints for the arms and legs. 
From the legs the 
cord was extended 
through the skirt (a 
small powder puff) 
and the beads that 
form the body and 
head. After being tied 
around the hair rib- 
bon, the cord was 
slipped through a hole 
in the top of the card. 
Features were inked 
on the head bead, and 
the skirt was sprin- 
kled with sachet pow- 
der. A prop on the 
back holds the card 
upright.—B. N. 
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Husking Time Provides Fun and Projects for Fall Evenings 


FIELD corn is in season and its abundant 
husks can keep farm families busy making 
useful and ornamental objects. City dwell- 
ers, confined to sweet corn at a dozen ears 
at a time, can save up husks for projects. 

Cornhusks should be used damp. Cut off 
the butt ends, separate the coarse outer and 
soft inner husks, and cut them into strips of 
desired widths.’ For dyeing, soak them a 
few minutes in hot water, squeeze out the 
surplus, and then work them in the dye 
bath with your hands. 

Coarse husks are used in strips for brooms 
and brushes, as shown. Soft husks for the 
bracelet illustrated, chair seats, and hot 
pads, and coarse ones for floor mats, are 
braided first—loosely for thin, flat projects 
or tight for thick ones. New strips are 
braided in as necessary, Keep the stubs on 
the underside and clip them close when the 
braiding is finished. Sew the braid into the 
desired shape and weave with strips of 
husks contrasting in color. 


A useful bundle bag is shown above and 
on page 104. Wrap the cord around the 
nails, from side to side and then from end 
to end, tie at every place it crosses, and add 
a heavy cord for the handles. Weave with 
strips, weaving the bottom first and con- 
tinuing on up the sides. Strips are added 
as needed by knotting. The diamond pat- 
tern dividing the woven sections is made by 
tying strips to the cord frame. For proper 
weaving, strips must alternate under and 
over each cord for its entire length, and 
therefore, so there will be an uneven num- 
ber of cords, one of the handle cords is 
treated as a separate cord in weaving and 
three are grouped with the cord next to 
them. When finished, pull out the nails and 
remove the bag from the wooden form. 
Husks waidded and covered by a soft husk, 
as shown below, make heads for both the 
lapel doll and the boy in the whistler-and- 
dog bookmark shown on page 104. The dog’s 
head is a blunt triangle—ELMA WALTNER. 


Whittled Pig in Desk Set 
Has Paper-Clip Trough 


PAPER clips, not truffles, fill the 
feed trough of Percival, but the 
little pig’s pudgy, upturned snout 
remains cheerful. For all his un- 
usual diet, he retains that well-fed 
look so becoming to porkers. 

Lay out the figure on a 1%” by 
2%" by 3%” block of soft pine, and 
saw out the profile roughly to 
shape. The rest is done with a 
harp jackknife, the 


stock being turned of- 


ten to assure round- 


ness and correct pro- 


portions. Sand off the 


rough spots, for you 


won't want even a 


young pig to be too 


angular. Then drill for 


the curlicue tail, which 
is ashort length of pipe 


cleaner engagingly 
kinked and glued in 
place. Drill a small 
hole through the nose 
to hold a wire ring. Fin- 
ish with a light oil 
stain, touching up the 
tail to match, and add 
white map tacks dotted 
with black for eyes. 
‘The trough is a 1” by 


PENCIL, 
LETTERS IN 
"AS GUIDE 


Pocket Clip Fits Flat Pencil 


CLips for flat carpenter’s pencils can be 
cut with tin shears: from hollow curtain 
rods of the kind shown beside the pencil in 
the photo. ‘he clip part is bent to shape 
in a vise or with pliers, and burrs that may 
be left by the shears are smoothed off with 
a small file—RONALD EYRICH. 
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1%" by 244” block hollowed out with a chis- 
el. Sand it well, apply a coat of varnish, 
and then wax it.’ The base is a 4” by 3%” 
by 6%” block with a %" bevel around the 
four top edges. It is also sanded smooth, 
varnished, and then waxed. Mount both the 
pig and trough with small flathead wood 
screws run up through the base and coun- 
tersunk.—ELMA WALTNER. 


Hollow Punch Cuts Stencils 
Lettered on Cardboard 


WHEN a name or other lettering must be 
repeated a number of times on boxes, signs, 
and the like, a stencil can be cut quickly in 
cardboard with a hollow punch. Letter the 
name in with a pencil to guide the punch 
and lay the cardboard on several thicknesses 
of newspaper. The cardboard should be 
heavy enough to stand up under use, but 
not so thick that brushed or sprayed paint 
won't penetrate evenly.—BERNARD MATZEN, 


— 
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OT content with 

fashioning intricate 
models of ships, build- 
ings, and the like, Segun- 
do Gareia, of New Bruns- 
wick, N. J., surrounds 
each with a lifelike scene 
in which all items are 
formed to scale, For ex- 
ample, his model of the 
Morro Castle, which 
burned off the New 
ey coast, has passen- 
gers in lifeboats and 
others in the water 
awaiting rescue. A 514! 
model of the Manhattan 
is docked beside a pier 
covered with stevedores, {n this fully equipped cellar workshop, Segundo Garcia, a machinist by 
loading vans, and stacked trade, finds 0 satisfying outlet for his creative ability by producing 
cargo for local color. models of many kinds. Visible here are some of the ships he has built, 


Maestro of Modelmaking 


Made of wood to resemble stone, 
this Sponish mansion was one of 
Garcia's most ambitious. pieces, 
It is 5° long ond 39" high. A 
less stoel gate swings on 
tiny hinges, the railings are of 
brass, and corrugated metal wor 
pointed so it would look Ii 
file roof. Note th 

ond corved figure 


Shoped by hand 
from stainless steel, 
the symbolic black- 
smith group at left 
took two months to 
mate. Its de 
flects the artist's 
touch inherent 
projects. 


Coretlly fashioned 


m_mahogan: 


Like the others, 
it is built to scale. 
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Youie Been 
A DUMMY WELL IS A DECORATIVE 
FOCUS OF INTEREST IN A GARDEN 


ELLS like these never run dry—they are 
ary at the start, being intended solely for 
their ornamental value as a focal point in a 
garden. If you are so fortunate, however, as 
to own a real well, there is no reason why you 
cannot build a rustic stone wall around it to in- 
crease its beauty.: Or, in the case of an arti- 
ficial well, you can pipe it for a water supply 
and drain, cement the inside to make it water- 
tight, and have it serve as a fish or lily pond. 
Stones and timber for a wall and superstruc- 
ture can often be gathered in near-by fields and 
woods; old bricks may be collected, if pre- 
ferred; and scrap strap iron, if needed, and a 
suitable pulley may be found in a junk pile. A. 


AERATING_ 
‘SPRAY 


CEMENT LINING. 
@ CEMENT BASE. 
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wooden pulley may be built as shown in a 
drawing. Some sand and cement will also 
be required for mortar. 

Several designs for rustic wells are shown 
in the photos and drawings. Start any of 
them with at least a 6” foundation, buried or 
exposed. Be sure to provide for drainage of 
any parts where growing plants are to be 
included, 

Set the posts into the masonry of the sides, 
and they'll stay tight for a long time. Tree 
limbs, given several coats of varnish to help 
Keep ‘the bark on, add a rustic note. A 
thatched roof of raffia-tied branches may be 
added. Tie on large handfuls of straw with 
raffia, as shown in a drawing, and trim with 
hedge clippers when the straw is in place. 

Hardware stores carry suitable wooden 
buckets, or a paint or wine keg can be fitted 
with a bail to serve.—Hr SIBLEY, 


Arched gracefully cbove o well built of cut stone, 
@ strap-iron support holds o pulley and old bucket. 


Pair of Stirrups and Hooks on Ropes Is Tree-Climbing Aid 


ANY tree can be climbed, or even a smooth steel pole, with a 
rig like this. A stirrup and a hooklike clamp fitting joined with 
strong rope make one of a pair. Reach high, circle the tree 
with one rope, run it over the clamp, and put one foot in the 
stirrup. Your weight will anchor the device on the tree. ‘Then 
reach up, attach the other rope, and step into its stirrup. Raise 
the first rope, which should be longer than the other, and repeat. 
Put the long piece of hose on the ';" rod before bending to 
shape and threading. Avoid nicks that may weaken the rod. The 
short hose sections should turn freely.—THOMAS MITCHELL. 


RETAINING PLATE 
(pnano FIBER) 


Above, raising one rope. A 
strap encircling both tree 
and body would add security. 
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AMERICAN SOLDIERS, always resourceful, are solv- 
ing problems all over the world with the means at 
hand. Here, Sgt. Carl M. Perin (left), of Newport, 
Ohio, sheet-metal specialist at a base in Britain, and 
Sgt. Erwin J. Schwade, of Fort Atkinson, Iowa, use a 
compressed-air tank that Perin made from an oxygen 
container. A sheet-metal rack, fitted with pressure 
gauge and carrying handle, encloses the tank, which 
is light enough to move easily from job to job. 


HAIRCUTS are given 
on Guadalcanal in a 
barber chair that has 
most of the comforts of 
home. It was built by 
men of the 282nd Ord- 
nance Company from a 
discarded truck wheel, 
a hydraulic jack, a 
jeep seat, and other 
junked material. The 
jack handle was re- 
Placed with a foot pedal. 


CORRODED SPARK PLUGS that were jammed 
tightly into their cylinder heads presented a 
problem to Master Sgt. Fred Covert, of Corsi- 
cana, Tex.—but not for long. Resorting to the 
technical know-how that men of the United 
States armed forces take along with them 
wherever they go, he soon evolved a procedure 
for extracting the plugs. He first rounded up 
several fire extinguishers at the Air Service 
Command Depot where he is stationed in Eng- 
land. Then he concentrated their blasts on a 
small surface, collecting enough carbon dioxide 
to form crystals of dry ice. Packing the crystals 
around the jammed plugs, he found that they 
soon contracted enough to be unscrewed. 


ALL THE PURE WATER needed at a Pacific reduces shaft speed from 1,500 to 60 r.p.m. 


base, which originally had to rely on a sup- 
ply distilled from the sea, now is furnished 
by a pump built of odds and ends. Power is 
supplied by an air-cooled gasoline engine. 
A truck winch provided the worm gear that 


Marine Gunnery Sgt. Elmer C. Wickstrom, of St. Paul, 
and the pump he devised to supply woter ot a Pacific bos 


ENGINE 


‘The reciprocating action required to operate 
the 55’ suction rod is transmitted by means 
of a crank, two pitmans, and a walking 
beam. The long rod was pieced together 
from sections of concrete-reinforcing rods. 
All parts of the piston assembly were ma- 
chined from scrap metal. Leather suction 
cups were tooled from a rifle boot. 


‘OLD TRUCK 
WINCH 
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‘Tus lantern has a rather old-fashioned look, 
but you will find it handy in an emergency if you 
happen to be out of flashlight batteries. Remove 
the top from a tin can of suitable size with a 
rotary opener that leaves a smooth edge, and cut 
a rectangular opening in one side. The candle is 
held in a heavy tumbler. Spike it on a nail driven 
through the lid of a smaller can and set it in the 
bottom of the tumbler. The glass and a second 
lid, taken from a large can and provided with 
clips, protect the candle flame from wind. 

‘A handle is soldered to the back of the lantern, 
and a rolled piece of tin-can stock is soldered on 
one edge to the handle. This forms a spring clip 
that will hold a beef-cube can in which matches 
may be kept. 

The outside of the lantern may be finished, but 
leave the inside bright for a reflector.—R. S. 


STANDARD PLYWOOD GRADES 


[WOODWORKING] 
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Small tools are essential equipment in the workshop of modelmaker Joseph McCord, shown at ri 
watchmaker's lathe to turn a table leg. At left, a nail too tiny for the fing 


ht using @ 
tweezers. 


held 


It’s the Little Things That Count 


McCord—their marriage. They met 
at the New York World's Fair, where be- 
tween them they had built or were in charge 
of more than 40 miniature exhibits. Little 
things still are big business with them, and 
the second floor of their Greenwich Village 
home is lined with shelves filled with a 
variety of tiny objects they have made. 

Like many other modelmakers, the 
McCords always are on the lookout for 
small tools to add to their collection. They 
use surgical, dental, and watchmaking tools, 
altering them, if necessary, to suit the re- 
quirements of a particular job. Frequently 
they design and make their own. Extremely 
fine work is done under a magnifying glass. 

‘Mr. and Mrs. McCord specialize in furni- 
ture, but they also have built automobiles, 
boats, aircraft, and other items—all work- 


(ODELMAKING led to a big event in 
the lives of Mr. and Mrs. Joseph 


able and formed to scale, Furniture manu- 
facturers often study their models to de- 
termine the feasibility of putting full-sized 
pieces into production, and collectors will- 
ingly pay high prices for the items. 


Just the right size for a Lilliputian family, the furniture and pair of miniature brass andirons below 


ent mony hours of potient work, each pi 
andirons. A collector paid $65’ for the pair. 


1g formed to exact scale. Cigarettes serve as logs 
jote the 6” rule in the center of the tools above. 


Pocket-Size Game Is Played with Lively Bobbing Capsules 


f 
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PLAYED with four capsules, each contain- 
ing a lead shot, this game will send you 
into tailspins of excitement and exaspera- 
tion. The object is to roll the capsules up 
the ramp and into the holes. But there's a 
catch. Those that fail to stop in holes must 
be returned along the side of the ramp to - 


the starting point for another 
try, and some already in holes 
may fall out and have to be 
maneuvered in again, 

Each player keeps the board 
until all the capsules are in 
holes. Scoring may be by time or by the 
number of trips capsules make up the ramp. 

You can make the game harder by lac- 
quering half of each capsule one color and 
half another, and then requiring them to 
land in holes with the same color up. Drug- 
gists can supply capsules—FRANK SHORE. 


Colored Beads in Test Tube Separate at “Bridge of Sighs’ 
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MAKING this game requires little skill in glass bending; 
playing it requires quite a bit more of another kind. Heat 
a test tube at the center by rotating it in the flame of a 
Bunsen burner, and remove it when the flame becomes 
yellow. Then pull the ends to stretch the center while the 
tube is hot and bend the ends down slightly. 

Put five %” beads of one color and five of another in 
the tube and cork it. The object is to separate the colors 
on either side of the “bridge.” —Gronce BARR. 
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By EDWIN M. LOVE 


OW-RELIEF, or bas-relief, ornamentation 

was often employed by early craftsmen 
who enriched the surfaces of chests with 
chisel-cut designs, It is the next step after 
chip and incised carving toward advanced 
wood carving. 

As a variant, strapwork projects cover 
a wide field from simple layouts to intricate 
all-over patterns of interlacing bands, rib- 
bons, and leaves. Low relief itself is espe- 
Scoring across the gi 


rain assures clean edges when 
wood of alternate 


jard and soft grain is corved. 
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WOOD CARVING 
Chisel and Strapwork Designs 


cially suited to decoration of the rails and 
stiles of a framed assembly, if the shallow 
grounding will not weaken joints, and the 
flatness of its ornament is a good foil for 
boldly modeled panels carved in high relief. 

What tools are required? Avoid boxed 
sets and choose instead from the hundreds 
of chisels available. Wood can be carved 
with a very few chisels, if necessary. It is 
best to buy a few good ones and then add 
to your collection as experience demands. 
‘These 16 chisels and gouges should be ample 
for all but the most professional needs: 
skew knife; %", 5/16", and 7/16" carving 
chisels; %", %”, and %” firmer chis 
3/32", %", %", %” 7/16", and %” veining 
gouges; V-tool or veiner; and %” left and 
right bent-back spoon skews. 

‘How is the carving done? Take the low- 
relief book ends shown at the top of the 
facing page as an example. Draw the de- 
sign with a pencil and try square, and 
gauge a pencil line along the edge to limit 
the border depth. If the material is spongy, 
or soft and hard grain alternate, score the 
edge of the raised parts across the grain 
to sever the hard grain and to prevent tear- 
ing of the soft wood. Experimental cuts on 
waste wood are advisable. 

‘Then, with a %” veining gouge held with 
the handle low, follow the scored outlines, 


Grounds are roughed with o lorge gouge and then 
smoothed with o flatter gouge or a flat chi 
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IN LOW RELIEF 
Ornament Frames and Panels 


rotating the blade slightly for a shearing 
cut. Trim the ends first, and then cut the 
edges, guiding the course of the gouge 
where the grain tends to lead it off the line. 

Cut the tops of the T’s with the same tool, 
and then, making a stop cut at one end and 
working toward it from the other, cut the 
long slender center flutes that cross the 
grain. In spongy wood such as pine, take a 
roughing cut and follow with a trimming 
cut to depth. If the lengthwise flutes are 
made first, their edges will splinter when 
the cross flutes are cut through them. 

Now work the short flutes of the legs of 
the T’s with a 4%" gouge, cutting from the 
round ends unless direction of grain pre- 
vents. Take the small gouge again and hol- 
low the lengthwise flutes and center cross. 

Are wide stopped flutes made the same 
way? Make stop cuts at the inner ends of 
the outer flutes; then establish the lines 
with light cuts of the gouge held in a ver- 
tical position, and deepen the center with a 
roundnose gouge or narrow flat chisel. The 
square in the center stops the inner flutes, 
but a little trimming is needed because of 
the greater depth of the wide flutes. 

How is the border lowered? Carve away 
the ground with a wide gouge pushed diag- 
onally across the grain with sidewise-slid- 
ing strokes. True with a flatter gouge and 


Straps appeor to er 
beveled. 


over others when they or 


top cuts are made along upper strap 
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level with a flat chisel. If necessary, deepen 
the edge cut of the raised section with a 
veining gouge. 

What is done for edye coves? Gauge 
guide lines on the face and edges, and cham- 
fer with a flat chisel, Then gouge out the 
coves. Note the stops near the bottom edge. 

Should pencil lines be sanded off? Use a 
pencil eraser. This keeps the edges sharp. 
‘Then sand, using a hard backing block. 

Is the strapwork book end more difficult? 


Grounds stippled with © stamp or punch are 
ture that contrasts with th 
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im 


CHISEL-CUT DESIGN STRAP CARVING Wa" squares 


ae 


Only slightly, Lower the ground. as 
was done with the border of the other 
book end, or rout in a drill press to save 
time after outlining the straps with a 
veining gouge. The effect of one strap 
passing under another is obtained by 
beveling it smoothly down toward both 
edges of the upper strap. Make a stop 
cut on each side of the upper strap and 
trim the other with a flat chisel used 
with a shearing cut. If possible, carve 
with the grain across straps that run at 
right angles to the grain. 

‘How is ground  stippling done? 
Punches made like the two shown in the 
drawing are used. Ground stippling is 
a final leveling that gives a textured 
ground contrasting agreeably with the 
raised design. i Grounds for strapwork ore gouged or routed cu, The 

Is floral strapwork different? The rors ore gathers trast HB al) pout, ot a 

Photo above, Crostover straps ore shown on of 

{ike that shown at the right is culiimed "de of the panei below, outlined straps on the other 
with a veining gouge. Cuts are taken 
with the grain in one direction, and then 
the piece is reversed for cuts in the 
opposite direction. A V-veiner and nar- 
row flat chisel are useful for trimming 
corner pockets. 

Can strapwork treatment be varied? 
One side of the panel shown has been 
given a crossover treatment, while the 
other has been outlined with a V-tool. 
The piece can also be left as completed tured with small gouge cuts, or it may be 
when the ground has been sunk. Such flat- stamped with a punch. 
ness gives the effect of a thin scroll-sawed Is color suitable for carvings? Painted 
piece glued to the ground, especially when grounds and varnished patterns are effec- 
the wood is without prominent grain. The tive, or polychrome treatment is good if the 
ground can be left gouge-flat, it can be tex- colors selected are harmonious and subdued, 
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DOOR HINGES FOR SPECIAL PURPOSES 


JINGES are made in many 
styles other than the strap 
and butt familiar in all home 
workshops. When glass doors 
are to be fitted with drapes, 
for instance, accordion butts 
are used. These have wide 
leaves that set the pivots well 
out and hold open doors away 
from the casings to leave 
clearance for curtain rods. 
Similar hinges, called parlia- 
ment butts, are used on case- 
ments swinging inside. 
Invisible hinges have a 
series of folding leaves and 
lugs set into mortises. They are 
hidden when the door is closed. 
Surface spring hinges serve 
on flush screen doors. Some 
have holes into which a pin can 
be shifted to adjust tension, 
Those without adjustment are 
likely to let a door stand open 
a little after the springs 
weaken with wear. When a 
door is hung on a jamb having 
a projecting molding, as in a 
stucco wall, a half-surface 
hinge is required, one leaf on 
the door and the other mor- 
tised at 90 deg. in the jamb. 
Double-acting hinges are for 
doors that swing both ways. 
‘The leaves go on opposite door 
and jamb faces.—E. M. L. 


ROUND mallets are particularly favored 
by wood carvers, for they can strike the 
chisel with any face. They should be 
turned from oak or other hardwood. 
‘Taper and crown the head and round 
the corners, Bore the head from both 


ACCORDION 
BUTT HINGE 


SURFACE 
SPRING HINGE 


DOUBLE- ACTING 
SPRING HINGE 


a 


Efficient Wood-Carving Mallet Turned from Oak 


ends to assure centering. Turn the han- 
die to a snug fit and saw a kerf 114" deep 
in the end. Drive the handie in until it 
binds, drive a hardwood wedge into the 
kerf, and cut flush. Finish with a coat 
of shellac.—E, M. L. 

12 
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By H. A. THOMAS, Jr. 


NE of the bad things about a good 

thing is that it sometimes keeps us 
from looking for something better. Take 
model materials, for example. Balsa has 
long ruled the flying-model field because of 
its light weight and relative strength. So 
long as balsa was freely available, even its 
most vocal critics did very little in the way 
of investigating the properties and peculi- 
arities of substitute materials. 

Then came the era of shortages and 
modelers were forced to look around. Using 
heavier materials, it was sometimes found 
necessary to add small paper parts here and 


there as a way of minimizing weight. The 
successful use of paper on these wartime 
models brought attention to its surprising 
possibilities. It has limitations, of course, 
and these must be understood from the 
beginning. 

Improperly used, paper is weak and flims; 
but if it is shaped into tubular, box, or 
channel form, it is quite strong enough for 
our purposes. The secret of a successful 
paper plane lies in the use of good-quality 
stock. Two-ply Bristol board meets most 
specifications, Several layers held together 
with library paste produce a tough sheet; 
model cement is used for seams and joints. 

The 12” motor tube and 3” tail section of 


the fuselage of this paper 
model can be made sepa- 
rately or in a single opera- 
tion. In the latter case you 
will need a 6” by 15” piece 
of drawing paper. Roll the 
sheet around a waxed 4” 
dowel, applying library 
paste liberally. When dry, 
the tube may be slipped off 
the dowel, lightly sanded, 
and doped. Cut it into one 
12” and one 3" piece with 
a fine saw. With the same 
blade cut the opening for 
the rear hook and the long 
notches for tapering the rear section. 

On a grid of %” squares, lay out wing 
and tail-group parts. Curved surfaces can 
be curled by pulling them over a table edge. 
‘To get the clean bends needed at the lead- 
ing edges, score the paper heavily with a 
sharp pencil on the inside of the bend. The 
dotted alleys on the drawings show where 
the cement is to be applied for joining the 
upper and lower edges. Severe warping may 
result from any misalignment of this seam. 

Cut four propeller segments and join them 
in pairs with library paste. Before the paste 
sets, shape a %” camber in each blade and 
form the twist which reduces the pitch of 
the blades toward the tips. A %” by 31%” 
dowel is used to connect the two blades of 
the propeller. Bend the wire shaft around 
the dowel and attach a spinner made of 
balsa or other wood scrap. Next, cement 
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the blades to the dowel at 
an approximately 45-deg. 
angle. Finally, taper the 
dowel ends flush with the 
blade surfaces and sand and 
dope the unit several times. 
Carve the nose plug—also 
made of wood—to a tight 
fit in the motor tube. At- 
tach the propeller and in- 
stall a four-strand rubber- 
band motor. 

Assemble the parts as in- 
dicated in the pull-apart 
drawing above, using ce- 
ment sparingly. ‘The wire 
landing gear should be cemented in place 
and fitted with paper fairings. Pin the wings 
on to test the balance, then butt-join and 
cement them to the fuselage by means of 
the wing mount and the two wing fillets. Be 
sure to have the wing tips 14” higher than 
the roots to insure enough dihedral angle. 

Fairings, motor tube, and propeller may 
be finished with colored dope, but the other 
parts had best be left alone because paint or 
dope may warp the paper. When the wing 
tips are lightly balanced between the fingers, 
the plane should hang level. If it doesn't, 
add a bit of modeling clay to the lighter end. 
Minor adjustments can also be made by 
bending the trailing edges of the rudder, 
stabilizers, and wings. 

Fly this model as you would any other. If 
you don’t try to use it in damp weather, you 
should find it a durable, capable flyer. 
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TOY ROADSTER BUILT FROM WOOD 


HREE blocks of %” white 
pine or other soft wood and 
two of %” stock make the body 
of this toy automobile. Lay out 
the profiles carefully and saw 
the blocks to shape on a band- 
saw or jigsaw. Make a trial as- 
sembly of the %” blocks, holding 
them with light nails, and file 
the seat slots if necessary to 
align them. The kerfs repre- 
senting the radiator grille can 
be sawed during this assembly, 
but save tapering of the hood 
until the fenders have been put 
on. This can be done by hand 
with a backsaw and a rasp. The 
fenders help in alignment. 
Shape the fenders as nearly 
"complete as possible before as- 
sembly. Then glue all parts to- 
gether, holding them with thin nails driven 
through the fenders until the glue has set. 
‘The nails are then drawn out, the holes 
filled, final shaping and sanding completed, 
and axle blocks glued on. 

‘Turn the wheels as indicated in the draw- 
ing and drill them to revolve freely on nails 
driven into the axle blocks. The top is 
whittled to shape and held with dowels, 

Bumpers may be any flattened tubing or 
metal strips drilled and attached with 
screws. Windshield and hood trim are tin- 
can stock cut into thin strips. Switchboard- 
lamp caps, available at electric and radio 
shops, make excellent head lamps. Finish 
with good enamel.—H. R. Corry. 


pg stock, 


Candleholders in Floral De: 


FORM VEIN WITH DULL CHISEL 


CANDLEHOLDERS in attractive floral 
designs can be cut and bent to shape 
from 22-gauge soft copper. Mark 
oft two sections as shown. Holes 
drilled between the petals make a 
neater job of cutting out the parts 
with tin snips. Indent the veins 
with a dull cold chisel, rub down 
both parts with coarse steel wool, 
and mark the veins with black India 
ink. A %" steel rod will facilitate 
bending up the small petals. Drill a 
hole in the center of each piece and 
fasten them together with a machine 
screw and nut. Bend down the base 
petals slightly —WALTER F. DEBOLD, 


Lens Holder Bent from Piece of Wire 


BENT to shape from a single length of wire, this lens 
holder has a viewing angle of about 60 deg. from the 
vertical, a position often more convenient than the usual 
90-deg. angle of table magnifiers. However, the lens can 
be placed in a horizontal position simply by changing 
the angle of bend between the uprights and the lens. 
Spring tension holds the lens in two wire rectangles. 
‘The height of the holder will depend on the best work- 
ing distance of the lens—ROBERT Scorr. 
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Veneer Card on Name Plate 


MOUNTED on a tapered block of well- 
sanded hardwood, a bit of veneer makes an 
impressive title card for a desk name plate, 
The name may be hand lettered or, if you 
wish, a printer will do the job at small cost. 
Fold a piece of clear sheet acetate around 
the title card before attaching it with two 
upholster's nails. The plate shown is a 
1%" by 5” piece of birch veneer on a 2" by 
5%” walnut block tapered from %" at the 
base to %” at the top.—LectL J. SLABACK. 
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You can save your youngsters as well as your 
linen from harm by building into your chests on 
automatic lock operated by the top dro 

Make the parts of /2” plywood to whatever size 
is allowed by the chest itself. Use loosely piv- 
oted wood screws for all joints so that opening 
the top drawer will permit the catches to fall 
of their own woight. Sand all contact surfaces. 


If your loose phonograph records are 
hard to find and easy to bi 
them safe and handy by gluing 
vidvol folders inide the covers of 
your albums. An alternative method 
is to hinge the folders with strips of 
wide adhesive tope. For safety's sake, 
don't add more than two extra rec: 
cords to any album as this may make 
the volume too bulky and increase the 
possibility of damaging the records. 


Rosebush thorns mak 


Ordinary corru 
to cut the flower 


be used to sl 
nd hinge them ct the center cs ond smmilar delicoct 
shown. A flat hook placed across fancy salads. Hammer the fas- 
each hanger locks it when open. tener into a dowel or a wood strip. 


\ 
25 


HANGER 
~POLDED 


them by usi 
clothespin to hold the 
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THE HOME SHIPSHAPE 


To loosen a paint-jar cap that is stuck tightly, 
rotate it over the flame of a match. One or two 
Use @ cloth to grip the 
hot metal. Repeat the treatment if necessary. 


matches should suffic 


BACK OF 
CLOSET 
DOOR 


Cline made of coat-hanger wire and noi 
ill keep vacuu! 
reach. Bend the wire os shown 
in the drawing. To obtain a snug spring fit, use 
elf as a pattern for making the clamp. 


door wi 


back of a clos 
toi 


n tubes 


the tub 


Inserting a glass or metal-backed 
candy thermometer under the 
cover of your hot-water tank will 
enable you to keep a check on 
the temperature of the hot water. 
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VACUUM- 

CLEANER 

EXTENSION 
TUBES 


d to the 
cleaner ex- ing 


If you need on emergency r 
placement for the porcelain hon- 
dle of a kitchen faucet, shave the 
edges down on a large thread 
spool with a jackknife or rasp. 


Instead of bringing up on extension light or find- 
one to hold a lamp when you want to drive 
2 nail in o dark corner, punch the nail through the 
center of a scrap of white paper and hammer away. 
The paper will provide enough contrast for vision. 


After applying paint with o spray 
gun, insert o pipe cleaner in the 
reservoir tube to keep the pas- 
sage clean for the next use and 
to prevent clogging of the tube. 


(a— PIPE 
CLEANER 


167 


“He was here a minute ago.” 
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CAN you find six sanding errors in 
the drawings—two in No. 4? The cor- 
rect answers are given below. 


“Hq 943 30 UOH OUT oy 07 
Pitered Suyuuns uywss oy YIM soooId 
ou} ouvIEE 07 aIUD oxfML, “YOOIR o4y 
se109s ulead 94} ssoion Huypuug “Gg 
348 oy Jo} pue poom ayy wing 
1 WwYy sunssord Ajdde y,uop pu AIP 
go afned say & Suisn ynouyIM pus ue 
ann JAN “S109 OM) aT AIH *F 
“atsoupE pazlout Jo 
$Q014 HIER 91qH} ONY Jo BuIINoZ syuaAdad 
SUL “Poom Jo 90Iq v UO Fuser ORS 
24) YA vAtsoUpY side sAuMy 'g 
yf Saanbed sopiNoys w UY [UO PUd 
dM, 3t) UO puey “Sutst4 wosz som oUt 
Sdoay pus preMUMOP S}AEIy ASIP oY} 
aaaya apis oy) 3B Furpuvs ysout og ‘Z 
“Ava Tensn ay} Uy 7994s 
parquiasse ayy Side uy} puw ‘rodud 
Bu0NS 10 yOTO parsed WIM syUIO ayy 
4OVE “YO UO} 9g [11 VarsoypE yoHIS 
qua Spoeup pordde syst peovtad “TL 


POPULAR SCIENCE 


Hou te Go Aloft Safely 


By ELON JESSUP 
Mise watch for whales may be 


a thing of the past, but sailors are 

still called upon occasionally to go 
aloft. When gear has fouled and can’t be 
cleared from deck, or an old halyard has let 
go and a new one must be reeved through 
the block, there is nothing else to do. This 
is true, too, when a mast must be cleaned 
and varnished. 

And the masthead watch itself is staging 
a comeback. Not for whales, to be sure; 
but rather for big-game fishing and distant 
cruising on inland waters. A scarcity of 
markers and the presence of underwater 
obstacles could get a boat into trouble if it 
weren't for the masthead watch. 

Methods of going aloft have always been 
curiously varied, but the essentially prac- 
tical ones for average pleasure boating 
number only four. One is skinning up bare 
shrouds; another, shinning up the mast; a 
third, using a bosun’s chair; and the fourth, 
walking up ratlines. 

Any Down East deep-sea fisherman can 
show you how to skin up a pair of bare 
shrouds. Nowadays the fishermen don’t 
practice this method so much, for the 
modern fishing dragger’s shrouds are usual- 
ly ratlined. Climbing unratlined shrouds 
has actually become more suitable for 
pleasure craft—something plenty of yachts- 
men haven't overlooked. 

The knack consists largely of squeezing 


$3500 in War Bonds 


TO HELP YOUR SHIP COME IN 


PRIZES for the best ideas about the 
boat you want to own. See page 172. 


~ Secure Your Boat Fist 
i Q 
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Taking it easy on a pair of shrouds. The Down East fisherman ot 
vation, wears sea boots to help his legs grip 
the shrouds. Ratlines on the powerboat at center are solely for 
ht, the sailor uses the narrowed ends 
«@ task on the masthead. 


left, up for obs 


reaching the light. At ri 
of shrouds for holding on wi 


ngage. 


the inner side of the foot at the toes and 
the outside of the knee against the wire 
or rope. Then the shroud crosses over the 
foot and in front of the leg. Overhand 
reaches for more altitude take care of the 
rest. Fishermen usually climb in their sea 
boots. The rubber helps their legs to stick. 

Given the choice between shrouds and a 
smooth mast, fishermen take the shrouds 
every time. Many an owner of a small to 
medium-size sailboat will prefer the mast. 

‘Make sure before starting up that your 
boat can take it. The mast becomes an up- 
turned weighted pendulum, and a small 
boat is likely to roll and may even tip over. 
If you have any doubts, nose her before- 
hand between a spile and a wharf, and then 
run a line to each side from the deck or 
low on the mast. 

‘You will usually have a halyard to serve 
as a convenient handhold while climbing, 
or you can grasp the shrouds of a narrow 
boat. There is an old custom on deepwater- 
men that is worth bearing in mind, if you 
live on salt water. Try going up a mast 
barefooted after first dipping your feet in 
salt water and letting them dry. A coating 
of salt will remain and will prove a help. 

Circumstances often dictate the most 
suitable method of going aloft. A case in 
point is the famous and familiar rig known 
as the bosun's chair. Don’t try one in a 
seaway. Most sailors concede now that 
swinging in a bosun's chair in a seaway is 
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doing a job the hard way. ‘The bosun's chair 
belongs in port for jobs like painting. 

Aloft in a bosun's chair in its proper place, 
you will probably be more firmly seated than 
appearances suggest—but only if the seat 
is solid hardwood at least 1” thick, if the 
halyard and block can be counted on to hold 
you, and if the supporting bridle is ade- 
quately rigged on the seat. Criss-crossed 
lines under the seat are recognized as the 
safest rigging, for then, in the untoward 
event of the seat splitting, you will be left 
sitting on the lines. 

Usually the occupant of a bosun’s chair 
is hoisted and lowered by a shipmate on 
deck. Hoisting and lowering yourself is 
possible, but hoisting especially is not to 
be recommended. No matter which way 
you go, though, remember the old saying: 
one hand for the ship and the other for 
yourself. You can’t know for certain the 
strength of the block aloft until you reach 
it, but you can keep a leg hold on the mast 
and one hand on a shroud or stay. A sail 
stop encircling your body and the mast isn’t 
a bad idea. You can become so engrossed 
in a job of cleaning the spreaders or var- 
nishing the mast that you may not notice a 
powerboat kicking up a considerable wave 
across the harbor, That kind of thing can 
swing a bosun's chair out and slam it back 
with a wallop that could seriously injure 
you even if it didn’t unseat you. 

For general fitting-out in port you may 
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require a bosun’s chair, but for observation 
outside and for reaching gear, ratlines are 
the safest, most comfortable, and most 
generally satisfactory means of going aloft. 
‘The shrouds are already there and, once in- 
stalled, ratlines eliminate the fuss and bother 
of rigging up a bosun’s chair. 

A good many of the new sports fishing 
boats carry ratlines, and occasionally, too, 
you will find them on powerboats solely for 
the purpose of reaching a light. Large 
yachts, of course, have been carrying rat- 
lined shrouds ever since anybody can re- 
member. ‘They are out of place on small 
sailboats, but they can prove of special 
value on medium and large ones. Although 
a certain amount of windage is inevitable, 
it can be halved by installing ratlines on 
only one side of a boat. 

Pleasure craft once almost invariably 
used rope ratlines, but recently a number of 
them—especially powerboats—have taken 
to wood and pipe. You may prefer the ap- 
pearance of rope, but wood or pipe ratlines 
offer firmer and more comfortable footing. 

If, in spite of this, you must have rope, 
use a light, tarred, 12-thread line %” or 
more in diameter. Lengths are cut to con- 
form to the spacing between the shrouds 
with enough extra allowed for making the 
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the ends, os shown below. The notches 


hold the turns of morlir 
ot right, when the ratlines ore 
fon the shrouds. Spun-yarn 

shrouds prevent slipping under weight. 


Aloft ino botun's chair belayed to the deck, the 
seamon here employs one hand in work on the mast 
Keeping the other on a shroud for safety. 


ends fast. Long ratlines can be shortened 
by twisting, but short ones can’t be léngth- 
ened. To determine the number, figure 15” 
to 18” as a comfortable climbing step. 
Before attaching the ratlines, or even 
cutting them, serve the shrouds with tarred 
marline or a few rounds of spun yarn to 
keep the ratlines from slipping. Friction 
tape can be used, but it doesn’t look so well. 
You should also seize on a number of strong 
temporary battens to hold the shrouds rigid, 


in place, os 


am 


Stout ratlines ore the safest ond most generally 
satisfactory means of going aloft. Here o sailor 
stands on one ratline to make another fast above 


support you as you work upward, and en- 
able you to get correct measurements be- 
tween shrouds as well. 

Ratlines may be attached with a clove 
hitch, but the more usual method—and also 
the more presentable—is with an eye splice. 
In either case, the knot is seized to the 
shrouds with rounds of marline. If you 
have a series of shrouds to deal with, use 
eye splices for the two outside shrouds and 
clove hitches for those intervening. The 
hitches must always face outward. 

Any material used for wood ratlines should 
be sturdy hardwood that will take the tread 
of a heavy man in a rolling seaway. Rungs 
from a ladder are sometimes used. Down 
East fishermen go for oak 1” square. They 
set a sound example. 

Serve the shrouds first with tarred mar- 
line or spun yarn, as in rigging rope rat- 
lines. You won't need temporary battens. 
Methods of attachment vary. One is to 
notch the front and back of the ratlines 
about 1” from the ends. The notches on 
the back snug into the two shrouds, and a 
simple seizing on with marline takes care 
of the rest. Notches are not so essential on 
the back, but those on the face keep the 
marline from slipping off. 

Another way is to cut grooves in the ends 
for the shrouds to fit into, Ratlines grooved 
this way do not overlap. Drill a small cen- 
tered hole through the face about 1” from 
the ends, put several turns of marline 
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Prizes Awarded for the Best 


Ane you a salt or a fresh-water skipper? 
Do you like to sail or do you favor power- 
boats? What is your idea of an ideal boat? 
Is it a cabin cruiser, a speedboat, a fishing 
smack, or a ketch or yawl? Whatever it 
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through, and seize around the end of the rat- 
line and above and below on the shroud. 

Ratlines of pipe are put on with linen 
seizing and the seizing is then shellacked. 
The seizing shrinks as the shellac dries and 
will hold with great strength. 


WAR BONDS 
Design Ideas by Boat Lovers 


the following: one or more drawings, 
which may be in pencil; a description in 
not more than 500 words; an estimate of 
cost, stating whether the estimate includes 
only materials, materials and labor, or pur- 
chase price if it is the boat you'd like to 
buy; a declaration that the design is orig- 


inal with the contestant. Be sure to state 
what you wish to use the boat for. 

Send entries to the Small-Boat Contest 
Editor, Porutan Scwnce MonTHuy, 353 
Fourth Avenue, New York 10, N. Y., bear- 
ing @ postmark not later than November 
30, 1945. The contest is open to all except 
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Aireratft 
Metals 
in the 
Home 
Shop 


By WALTER E. BURTON 


NE of the most plentiful metals in 
the postwar period is likely to be 
aluminum. It is bound to find its 

way into the home workshop where the 
craftsman will, in many cases, prefer it to 
steel and other metals because of its cheap- 
ness, strength, and lightness, and because 
of the ease with which it can be worked. 

Aluminum melts at 1,220 deg. F. Scrap 
pieces can be melted in a crucible in almost 
any kind of furnace and then cast in sand 
or iron molds. Aluminum for casting is 
generally alloyed with about 8 percent cop- 
per. Another aluminum alloy, especially 
suitable for gears and other cast parts for 
salt-water craft, contains silicon and a trace 
of fron, One small shop, using broken-up 
auto-engine heads and similar scrap, had 
trouble getting clean-cut castings until a 
little scrap zine was added. Common alloys 
weighing a third as much as brass have a 
tensile strength of about 20,000 Ib. per 
square inch. Cast aluminum and soft sheet 
are rated at about 15,000 Ib. 

‘An abundance of airplane scrap and sur- 
plus materials promises to make duralumin 
a common word in almost every shop. This 
important alloy is about 95 percent alumi- 
num with up to 4 percent copper and equal 
or nearly equal parts of manganese and 
magnesium. One of its properties is an 
ability to gain other qualities simply through 
heat treatment and cold-rolling. Tensile 
strength can thus be increased to 70,000 Ib., 
as great as that of some steels. 

If you should acquire sheet aluminum 
alloy that is too brittle to be bent without 
breaking, try annealing it by heating to 
about 700 deg. F. and then letting it cool in 
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Stabilizers in cathedrallike array os they await os- 
sombly on the fuselages of planes. Home craftsmen 
may soon be using scrap or surplus aircraft metals. 


air, Aluminum is generally heated in salt 
baths in commercial processes, and the time 
and temperature are watched carefully. 
Spun aluminum makes interesting pro- 
jects. Bowls and similar pieces can be spun 
in an ordinary metal lathe. Use a fairly 
high speed and lubricate the tools with 
petroleum jelly. Bowls, platters, and the 
like can also be formed by hammering. 
Aluminum oxide, forming naturally in a 
thin coating on the surface of aluminum, is 
one of the hardest substances known and is, 
in fact, an ingredient of some grinding 
wheels. The oxide makes aluminum dif- 
ficult to solder. It may be polished off with 
steel wool, fine abrasive cloth, or prepared 
aluminum polish, but heat accompanying 
soldering causes renewed oxidation. A 
special aluminum solder is required, some 
makes being used with a flux and some not. 
Generally the best method of heating is with 
a torch developing a pointed flame, but 
soldering irons of nickel are also employed. 
‘Welding of aluminum can be done with a 
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Tips on Machining Aluminam 


ALUMINUM may be ma- 
chined at about the same 
rate as brass and much 
faster than steel. Com- 
paratively low speeds are 
useful in roughing cuts 
where there is a hard 
abrasive outer surface, but 
often the only limit to cut- 
ting speed for aluminum 
is the top speed of the 
machine itself. The ma- 
chining tips that follow 
were compiled with the aid 
of Blue Chips, a publica- 
tion of the Operators 
Service Bureau of the 
Warner & Swasey Co., of 
Cleveland. All the draw- 
ings are from Blue Chips. 
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1 Providing for a free 
flow of chips is the prin- 

cipal problem in drilling, 

and for this reason a 

standard twist drill hav- 

ing polished flutes and a thinned web is 

generally the most satisfactory. Deep 

holes are drilled best with a bit having 

a high spiral angle. Such a drill cuts 

freely and has more chip room in the 

flutes, Drills must be kept sharp. 


2 As much clearance as possible is es- 

sential around a boring bar to keep 
chips from jamming. Since the chips are 
work-hardened, they can spoil the finish. 


3 A reamer must actually cut aluminum 

because the metal is spongy, so enough 
stock must be left to keep the tool from 
squeezing and burnishing the work. 
Spiral-fluted reamers have a free cutting 
action and are often used. They should 
be properly ground. A speed as high as 
400 surface feet per minute is possible. 
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4 Care is required in tapping and thea: 

ing. Use ground-type taps with a 
“hook” or rake on the leading edge of 
the flutes. The flutes should be deep and 
wide to provide chip clearance and avoid 
jamming that may ruin the thread. Both 
dragging and forcing a tap or die head 
may destroy the accuracy of the lead. 


5 Lathe bits for machining aluminum 

are ground differently from those used 
on steel. A table of clearances and rakes 
is given in the drawing. For a good 
finish, the chips must not drag on the 
previously machined surface. Aluminum 
can be machined dry. If a lubricant is 
used, it may be a mixture of soluble 
cutting oil and water, kerosene and lard 
oil, paraffin (oil) and lard oil, or water 
or Kerosene alone. 
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Honing the cutting edge helps to keep tools sharp 
for machining aluminum. As in lathe work on other 
nonferrous metals, keen-edged tools are required. 


Aluminum is machined ot high speeds, from 200 to 
900 surface feet a minute, Note that the tool is set 
quite high ond meets the work at o steep angle. 


in an ordinary 
rotary toilstock center. Do 
not try heavy spinning in o small precision lathe. 


torch when a suitable flux is used. Butt 
joints seem to be the most successful. The 
flux, as in all welding and soldering, should 
be washed off after the operation. 

Aluminum articles are polished readily 
and require no special finish. They can be 
lacquered or enameled. Crackle and wrinkle- 
lacquer finishes are common. 

An even, satiny matte can be produced by 
alkalis, as was found some years ago by the 
head photographer of a large manufactur- 
ing concern. He had experienced difficulty 
in obtaining reflectors for 500-watt lamps 
and had tried to use aluminum mixing 
bowls mounted on wooden supports, but 
they were so shiny that the distribution of 
light was uneven. Knowing that alkalies at- 
tack aluminum readily, he mixed a strong 
solution of household lye, swabbed it around 
inside the bowls, and let it bubble and 
fizz for several minutes. Washed in water, 
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finish. The 
Pi the aluminum lens cop 
turned from a casting in the photo at top right. 


aluminum @ soti 


rinsed in his acetic-acid short-stop bath, 
washed again, and dried, the bowls became 
excellent diffusion-reflection mediums. Al- 
kaline solutions such as ordinary lye (sodium 
hydroxide) and potassium hydroxide are 
also employed in etching aluminum. 
Magnesium is another important war 
metal likely to find favor in home work- 
shops when extreme lightness is desired. It 
weighs only 109 Ib. per cubic foot compared 
to 168% Ib. for aluminum. The melting 
point is slightly lower, 1,200 deg. F. Mag- 
nesium may be machined like aluminum, 
but the metalworker should bear in mind 
that fine shavings and chips will burn with 
a fierce heat—the flash powder used by 
photographers before the advent of the 
photoflash lamp was chiefly magnesium. 
‘Monel metal, an alloy containing a little 
better than 2 parts nickel to 1 part copper 
and a small quantity of other elements, is 
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Sulphurized cutting oil is o help in drilling tough 
mone! metal. Without it the bit may be burned. A 
deep punch mark encourages the bit to take hold. 


one of the tough guys of the alloy world. 
It melts at 2,460 deg. F., has a lustrous, 
silvery appearance when polished, has high 
ductility and malleability, and resists cor- 
rosion. Some of its uses are for photo- 
graphic tanks and trays, for air ducts and 
other equipment in factories handling salt 
and other corrosives, and for kitchen sinks, 
stove tops, work surfaces, and the like. 

Its toughness makes monel sheet difficult 
to cut with hand snips, though if the 
necessary force is applied it can be done. 
A drill bit is likely to burn without warning 
when you attempt to drill monel unless you 
employ a trick or two, One such trick in 
drilling sheet stock is to make a deep punch 
mark first, one even deep enough to break 
through, which helps the drill take hold 


Old Photographic Hypo Useful 
for Silver-Plating Brass 


THOSE who do their own film processing 
have a means at hand for silver-plating 
brass knobs, ash trays, candlesticks, and the 
like. They can use their old hypo. All that 
is necessary is to clean the surface of the 
brass piece to be plated to remove all dirt 
and grease and to immerse it in the hypo 
for a short time. The plated piece is then 
washed well, dried, and given a coating of 
clear lacquer to prevent tarnishing. 

By a process known as chemical displace- 
ment, a thin coating of silver is deposited on 
the brass. This usually requires no more 
than a minute. Prolonged immersion may 
result in flaking. Be sure you employ used 
hypo, or there will be no silver in it —W.EB. 
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promptly instead of merely rubbing over 
the surface. Sulphurized cutting oil or lard 
oil is applied to reduce friction and produce 
a cleaner cutting action. Dry-cleaning fluid, 
applied liberally enough to prevent com- 
plete evaporation by the heat of drilling, 
will also work. Use a slow drill speed with 
just enough feed for a nicely curled ship. 

‘Monel can be spun successfully, but it 
calls for more force than brass, copper, and 
even many steels, Whenever it becomes too 
hard and stiff to be spun, it should be an- 
nealed by heating to 1,440 deg. F. and cool- 
ing in air. Tallow is a good spinning lubri- 
cant, and the tools are preferably steel. 

Welding, soldering, and brazing monel 
are not difficult provided the surfaces to be 
joined are clean. For soft-soldering, the best 
procedure is to tin the surfaces, using an 
iron rather than a torch when convenient, 
and then to sweat the joint together. The 
flux may be any preparation having zinc 
chloride as a base—the familiar zinc dis- 
solved in muriatic acid will do, and various 
commercial fluxes are satisfactory. After 
the job has been completed, wash off the 
flux with hot water, scrubbing with a cloth 
or brush if necessary. 

For hard-soldering, use a silver solder 
melting at 1,400 deg. F. or less and a torch 
with a small flame. Keep the torch moving 
so as not to heat the metal any more than 
necessary to make the solder flow. ‘The 
same procedure is followed in brazing. 
Special fluxes for monel are made for both 
hard-soldering and brazing. No special 
brazing rods are needed with the right flux. 

Monel may be welded with a gas torch, 
metallic or carbon arc, or spot or seam- 
welding equipment. Special monel welding 
rods are made. The current for spot-weld- 
ing is higher than that needed with steel, 
but pressure is lighter and time shorter. 
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Split Bushing in Lathe Steady Rest Protects Finished Surfaces 


MARRING of polished 
work by the jaws of 
the steady rest can be 
prevented by a split 
brass bushing made up 1. 
to slip over the work 
as shown in the photo 
at right, Adjust the 
jaws until the work is 
held snugly but will 
still revolve freely in- 
side the bushing. Such 
a bushing protects the 
surface from chips and 
dirt and, when well 
oiled, not only guards 
against scoring but 
even increases the high 
polish—C. W. W. 


Gauge Made from ‘Scrap 
Measures Tool Height 


‘THREADING and cutoff tools that 
must be adjusted to exact center 
or other height in a lathe can be 
set quickly and accurately with the 
aid of a height gauge made like the 
one shown above. 

Cut the upright member from 
serap bar stock, thread the end, 
and screw it into a suitable base. 
‘Make up a collar for a snug sliding 
fit, drill it clear through, and tap 
one hole for the height bar and the 
other for a setscrew. If the bent 
end is cut to exactly the same 
length as the distance from the hole 
to the collar bottom, the upright 
member can be calibrated —C. W. W. 
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Section Cut from Broken Triangle 
Salvages It for Many Uses 


WHEN breaks or ‘o§ 
chips make a triangle 
worthless for drawing 
and layout work in its 
original form, cut off 
one unbroken side to 
make another handy 
instrument, as shown 
in the drawing. 

Use a penknife and 
a metal-edged ruler to 
score both sides where 
the triangle is to be 
cut, and then break along the line, Sand the top 
edge to a bevel and smooth the cut portions. Con- 
ventional divisions may be scored at the top edge, 
if desired, and filled with India ink.—F. 8. 


Offset File Handle for Wide Work 


Tr 1s often difficult to file a surface with an area 
wider than the length of the file. Fingers bump the 
edge of the work when the handle is left off, and un- 
even pressure causes poor finish. A slight altera- 
tion will remedy this. 

Slip the handle off 
and heat the tang red 
hot; then make an 
L-shaped bend as in- 
dicated in the draw- 
ing. Be careful not to 
heat the cutting teeth. 
The bend should offset 
the handle just enough 
to give finger clear- 
ance—JOHN KRILL. 
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SELF-FEEDING, the de- 
vice at the extreme 
right solved the problem 
of holding threaded 
studs against a power- 
driven brush. The studs 
fall by gravity through 
a tube set at an angle, 
and the brush contacts 
them through an open- 
ing cut in the tube. To 
keep the studs from passing too quickly, a 
small stationary brush is mounted to protrude 
into the tube through an opening opposite the 
larger one, its friction controlling the time the 
work is in contact with the rotary brush, which 
turns each stud until it is past and drops out 
of the tube, 

Such a holding fixture could be made from 
any metal pipe, but if the part being brushed 
is soft it would be better to use tubing of plas- 
tic or other composition to avoid damage to the 
external threads. This is one of two handy new 
shopmade devices for use with power brushes 


LATHE pie 
cK 
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CASING or large pipe too big to mount on 
available pipe centers in the lathe can be set 
up securely for turning with two lathe 
chucks and a small pipe center. Fit the 


AN AUTO TRANSMISSION will provide 
speed changes for a large lathe. James W. 
Kemp, of Santa Fe, N.M., who installed 
such a system, arranged a double V-belt 
drive on the power-input side of the trans- 
mission by placing a 
double water-pump pul- 
ley on the motor and two 
pulleys, welded together, 
on the clutch shaft. On 
the output shaft he at- 
tached a pulley for a flat 
belt running to the large 
step of the lathe pulley. 
He mounted the motor 
and transmission in a 
cradle on an angle-iron 
support bolted to the 
lathe, Adjustments in the 
motor mount and trans- 
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SHOP IDEAS 


reported to the Osborn Manufacturing 
Company, of Cleveland, Ohio, The other 
is a pair of handmade forceps (at left 
above) for holding tiny splines against a 
brushing wheel. A set of such forceps 
would be useful in handling parts of 
many sizes and shape: 


three-jaw chuck into 
the inside of the cas- 
ing and let it revolve 
on the pipe center, 
which is set into the 
tailstock. A four-jaw 
chuck on the head- 
stock will support the 
other end of the pipe 
in the usual manner. For repeat work, a 
threaded centering plug to fit the chuck may 
be made and a regular lathe center used in 
place of the pipe center—R. M. DYKE. 


mission support tighten the belts. A pan 
under the transmission collects any dripping 
grease. By use of the shift lever, bent down 
within easy reach, the operator can shift 
speeds without stopping the lathe.—E. H. 


WOOD DOWELS are employed in an emer- 
gency method of repairing broken shear pins 
reported to Army Motors by Sgt. Robert H. 
Fortin. Punch out the piece of broken pin 
remaining in the shaft, cut it in half, and 
space out the two sections with a wood 
dowel, as shown in the sketch at the right, so 
that they will withstand the force between 
the driving and driven members. Friction 
tape wound around the drive shaft will keep 
the sections of the pin in place if necessary. 
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BIG DOG. For oversize work, the makeshift 
lathe dog shown above will serve the purpose 
satisfactorily. It was made from a discarded 
connecting rod with the small end cut off. 
A hole can be drilled in this end for insertion 
of a driving stud or a bolt can be fastened 
in the faceplate slot to drive the lathe dog 
and the work.—C. W. Woopson. 
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RECESSED-HEAD SCREWS 


DRAWER LABELS like those shown at the 
right save much time in taking inventory 
of small parts stored in a stock room, for it 
is not necessary to count each individual 
piece. On each card is recorded the weight 
of the empty drawer and the weight of one 
of the parts stored therein. Taking inven- 
tory thus is reduced to a simple arithmetical 
problem. Weigh the drawer and its con- 
tents, subtract the drawer weight, and di- 
vide by the weight of one part. The result 
is the approximate number of parts.—R. E. 
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DRIVE SHAT 


A CORK PLUG for the headstock spindle of 
a metal-turning lathe stays in place better 
than the usual cloth or wooden stopper. If 
it’s too large, place the cork in the lathe and 
turn it down with coarse sandpaper. For 
easy removal, the plug should protrude about 
%4”. Insert it in the spindle and cut to that 
length with a sharp knife,—WILL THOMAS. 


NAME PLATES on tool boxes, trunks, or 
luggage are harder to remove, and there- 
fore make identification more permanent, if 
attached with recessed-head screws ‘as 
at left. When the screws are in place, drill 
out the four-pointed recess to prevent a 
screwdriver from taking hold. If removal of 
the plate may be necessary at a later time, 
it is best to use machine screws so the nuts 
can be loosened from the inside of the door 
or container.—WALLACE H. MCCLAY. 
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TOOLMAKER’S PROTRACTOR 
IS SET WITH MICROMETER 


By FRANK McCARTY 


DJUSTED like a sine bar, this 
miniature sine protractor en- 
ables a toolmaker to set up small 
work for milling, grinding, or shap- 
ing uncommon angles accurately to 
the minute of a degree. With the 
aid of two micrometers and a table 
of sines from a machinist's hand- 
book, any angle up to 90 deg. can be 
quickly determined. 

‘The base is shaped from a rectan- 
gular block of mild steel, squared up 
and drilled with a 17/64” hole and 
drilled and reamed with a 4%" hole 
located as indicated in the drawing. 
Insert a short length of %" drill rod 
in the reamed hole for a test plug, 
and grind the bottom to exactly .150” 
from the underside of the plug (Fig. 
1). This .150” plus the plug or hole 
diameter (.250") establishes a con- 
stant of .400, which must be added to 
the sine of the angle for which the 
protractor is being set. The base is 
completed by trimming off excess 
stock and filing the 17/64” hole to 
a notch. 

Grind the edges of the arm parallel, 
and drill two holes, as indicated. A 
clamp screw serves as a pivot, a key- 
way in it receiving a 1/16” pin in- 
serted through the top of the base to 
prevent rotation when the knurled 
nut is tightened. The button fits 
loosely on its screw and can be 
clamped exactly 1.000" from the piv- 
ot and on a common center line paral- 
lel to the edge. The length setting 
will be 1.250" between outside diame- 
ters (Fig. 2). Make the setting from 
the edge with a depth micrometer. 

Set the protractor by locating the 
sine of the desired angle, adding the 
constant .400, treating the figure as 
inches, and measuring from the bot- 
tom of the protractor base to the top 
of the button, as shown in Fig. 3. 
A.1” micrometer will measure angles 
up to 86 deg. 52 min., while a 2” 
micrometer will carry the measure- 
ments up to 90 deg. Figure 4 shows 
a lathe bit being clamped in a vise 
with the aid of the protractor for 
grinding to an exact angle. 
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NO SOLAR PHENOMENON, these rings on 
the Boston courthouse. They are the result 
of focusing the camera through the Army's 
famous ring sight that picks up moving tar- 
gets accurately. Rainbow rings, produced 
by light through a lens in the sight, are 
projected so that they appear to be super- 
imposed on the target. 


NION TRUST 


MEAT IS SCARCE when it is sold in a bank. 
The signs in the window are no trick pho- 
tography. A meat market had moved into 
a bank building in Newark, Ohio, when 
Harry Leeper, visiting from Canton in the 
same state, spotted it with his camera, 


ICED PIERS that once held an old 
mill in Bath, Maine, made the odd 
photo above. With each rise and 
fall of the tide in winter, more ice 
is left on the piers until they look 
like this, Jean MacDonald, of Bath, 
took the picture. 


ANY OLD BOTTLES? Neil Corn- 
wall, a tinsmith, of Vienna, Va., 
saved a lot of them to build this 
garage. The bottles were laid in 
cement mortar like bricks after the 
framework had been put up. This 
interesting construction took two 
years—to collect bottles, not build. 
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By FRANCES C. SMITH 


has experienced taking at least one 

grab-bag portrait shot that turned 
out surprisingly well. And too often he has 
been encouraged by it to plunge into por- 
traiture with enthusiasm before he even 
knew what made that one shot good. The 
result, in most cases, has been almost dis- 
astrous, with Aunt Susan demanding to 
know what he did to her nose and with 
Cousin George offended by a rogues’ gallery 
rendering. 

Here's what made that one portrait good. 
By a fortunate coincidence the lighting was 
just right, the background was not obtru- 
sive, and the shutter was clicked at just the 
right moment to get a characteristic ex- 
pression on the face of the subject. The 
photo thus achieved the two main objectives 
of portraiture. It was a pleasing likeness 
and it revealed character and personality. 
If he had only known, the amateur might 
have gone ahead to the working of con- 


A LMOST every amateur photographer 
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Hardly noticeable in his hand, the 
stub of a cigar helped this man to 
relax ond to assume a characte 

tic expression. The background is 
not as plain os desirable, but a large 
lons aperture threw it out of focus 
just enough to make it unobtrusi 


sistent wonders in portraiture. 

Well, now that you know, 
there is no reason why you 
can't take up portraiture with 
assurance of success. It's as 
simple as that. But it does take 
practice and planning and the 
memorizing of a few easy rules. 
There will be discouragements 
at first, but don't give up. You 
have before you one of the most 
fascinating and challenging 
phases of the whole fascinat- 
ing, challenging field of photo- 
graphy. 

Remember, to get expression 
that reveals character and per- 
sonality, you must take your 
subject’s mind off having his 
picture made, It helps im- 
measurably if you handle your 
camera and lights automatical- 
ly. So practice, practice with 
the camera unloaded, going 
over and over the picture-mak- 
ing process until you do every step without 
thinking. Practice focusing, practice com- 
posing in the finder or on the ground glass, 
setting the aperture, working the shutter, 
winding the film or pulling the slide, check- 
ing, and double-checking. Do it over and 
over again, 

Practice arranging your lights to see how 
the shadows fall and how much light reaches 
the background. Unless you have an un- 
usually patient friend whose eyes aren't 
troubled by the constant shifting of lights, 
you can do better with a model head bor- 
rowed or bought secondhand from a mil- 
linery shop. Two floods or spots are enough, 
but if you have a third, use it on the hair. 
With no artificial lighting at all, you can 
utilize good window light and a cardboard 
reflector. Strive for contrast between back- 
ground and subject, with more light on one 
than the other, so the tones won't merge. 
‘Then work out several fairly standard light 
placements that you like and memorize 
them. 

When practice has perfected your tech- 
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nique, you will be ready to tackle your first 
subject. After you have chosen him or her, 
do some deliberate planning. Think about 
him and try to decide, if you don't know al- 
ready, his dominant trait or quality or the 
impression you want to bring out. Plan a 
series of poses and expressions that will 
bring out this trait, with or without props. 
Your shots may include only head and 
shoulders, or they may be three-quarter or 
full length. They may be formal or in- 
formal. Study the physical structure of 
your subject's face. 

Plan a series of angles and lighting 
schemes that will subordinate such blemishes 
as a large nose, a prominent chin, or an ex- 
tremely thin face, and will emphasize 
the best points, for a pleasing like- 
ness is one of your aims. 

With your pian in mind, you are 
ready to start on your portrait. Set 
up your equipment — seat, tripod, 
camera, and lights — before calling 
your subject into the room. Save a 
few last-minute adjustments un! 
after he has been seated, for these 
sometimes serve to help take his mind 
off himself, Often an explanation of 
the photographic procedure will re- 
lieve his self-consciousness, or you 
might try discussing the movies, cur- 
rent happenings, sports, or anything 
in which he is interested. Some- 


No one need be told that everythin 
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times a prop, like a cigarette or a book in 
his hand, will make him feel less stiff and 
posed even if it doesn’t show in the finished 
picture. 

Meanwhile, make a quick last-minute 
check of details such as a stray lamp shade 
or corner of a framed picture that might 
spoil the background, a crooked tie or collar, 
or a disorderly lock of hair. 

And now you are ready to click the 
shutter the instant you get the expression 
you want on your subject's face. Often this 
can be achieved with a simple trick, such as 
asking him to smile but not to hold the smile. 
Make the exposure just at the end of the 
smile when his face is still relaxed. Other 


is right in one of 
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e some subject in'a real portrait. 
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old stand-bys are remarks such as, 
“Don't look so serious. This is 
painless, you know—not like the 
dentist's." One photographer used 
to ask soldiers for a “furlough ex- 
pression.” This invariably drew gn 
eager, “I wish I had a furlough!” 
‘The moment the lips stopped mov- 
ing and before the sparkle was lost, 
the shutter was snapped. 

One old trick that relaxes facial 
muscles and adds good high lights 
is to get the sitter, especially a 
woman, to moisten the lips. Click 
the shutter the instant the lips are 
still again, Try-it yourself and feel 
how tenseness around your mouth 
is relaxed. 

That's all except for a few rules. 
They might be stated this way: 

Keep lighting simple. Use only 
45-deg. lighting at first. There will 
be plenty of time later to be as dar- 
ing as you wish, 

‘Take your time. Warn your sub- 
jects at ‘the start that picture-mak- 
ing is a slow process, and let noth- 
ing hurry you into a bad shot. 

Have a simple background. It 
should be plain or at least undis- 
tracting. Seat the subject far 
enough in front of it to avoid 


Token with an ordinary box camera, this character- 
study of a gitl shows that it's the photograph 

rather than costly equipment, that is the crucial 
gredient in picture quality. One simple trick is 
employed to add life to the photo at left—body 
ond head are turned ot slightly different angles. 


shadows. A plain wall or unpatterned 
blanket will do. If you have neither, a large 
aperture will throw the background out of 
focus. 

Most people look best with the face in a 
three-quarter pose, but there are variations. 
A thin face looks fuller from the front; a 
fat one is narrowed by a slight turn. . Noses 
can often be straightened by taking them at 
just the right angle. Body and face turned 
in slightly different directions adds life. A 
high camera angle helps double chins, jowls, 
and long necks—but not bald heads. 

If you can't get his face relaxed, take your 
subject smiling. 

Diffuse the lights with tissue paper if 
your camera has an extremely sharp lens. 
‘This softens facial lines without retouching. 
For extreme diffusion, fasten cellophane over 
the camera lens with a rubber band. 

‘Take plenty of exposures. The right ex- 
pression is fleeting. Tastes differ, too, and 
what you like may not please your subject. 
Give him as many pictures as possible. 
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TRY GRANDPA’S CAMERA 


THERE’RE PICTURES 


'UCKED away in attics, 
pawnshops, and the store- 
rooms of photographic-sup- 
ply firms are cameras long 
considered junk but still 
capable of taking good pic- 
tures. Such were the three 
old-timers shown here. 

‘The 4” by 5” Eastman 
box is dated about 1885. I 
cut the box in half and 
mounted on it the plate back 
from an old 4” by 5” Ger- 
man Mentor press reflex. Used with high- 
speed cut film and a No. 20 photoflash bulb 
on “open” flash, its lens is amply fast for 
posed shots in dark interiors. The lens has 
remarkable depth and cuts sharply to the 
corners. Stopping down is done with the 
primitive Waterhouse diaphragm, and the 
shutter, an old “guillotine” type, is set by 
pulling up on a catgut string. 

Having a lens of rather long focus, the 
3%" by 444" Pony Premo B makes fine por- 
traits. Its iris diaphragm, U. 8. aperture 
markings, and listed shutter speeds from 
1 to 1/100 second date it at about 1900. The 
4” by 5” plate camera of the nineties with a 


Used with modern, 
fost cut film, the 
1885 Eastman box 
ot left makes good 
pictures. A button 
pull drows up its 
guillotine shutter. 


, 


Excellent portraits 
ore token with the 
long-focus lens of the 
Pony Premo B shown 
below. The job ot 
right hos o double 
extension bellows, © 
tilting back, ond o 
rising-falling front 


IN THE OLD BOX YET 


double - extension bellows 
and tilt back has proved val- 
uable in copying and in pic- 
turing small objects. For 
good definition I mounted on 
it a modern Zeiss £/4.5 lens 
in place of its old rapid- 
rectilinear one, 

Many old cameras have 
double - extension bellows 
and a rising front, and some 
also have a tilt back. Lens 
boards are easily removed 
for substitution of another objective. A por- 
trait attachment can be used on some old 
lenses to achieve a wider angle. 

In buying an old camera, check every de- 
tail. Look for excessive sag and broken 
corners in the bellows and for warp in the 
frame, listen to the release at each shutter 
speed, and open and close the diaphragm. 
Examine each plate holder and slide for 
breaks and warping; then put each holder 
into the camera and pull it out again to de- 
termine whether the frame is sprung. 

When you get home, open every holder, 
wipe it out thoroughly with a cloth, scrub 
with a dry, stiff brush, and tap it against 
the palm of your hand. Clean the bellows 
and the rest of the camera inside and out 
with a cloth, and rub a little light oil or 
dressing into the leather. Do not oil the 
shutter mechanism. Clean the lens carefully 
with lens tissue. Check the bellows for pin- 
holes in a strong light, shielding y 
and the camera interior with a black cloth, 
Holes can be patched with adhesive tape 

Most old lever releases are stiff and ir 
clined to jar, so it is advisable to use a rub- 
ber bulb. I believe that, because of gum- 
ming and wear, shutter is may be 
slower than indicated.—CHARLES BARK. 


spee 


PHOTO IDEA 


KEYHOLE VIEWS are taken by Hollywood 
cameramen through an actual keyhole—but 
it's a giant-size affair like that above 
Similar comedy and decorative masks make 
unusual borders for home movies as well as 
for professional films. They can be cut 
quickly from large sheets of cardboard. 


LARGE GLASS JARS for mixing photo- 
graphic solutions can be premarked at the 
level of the final solution with a rubber band 
stretched around the circumference. Water 
poured in from a graduate serves as the 
initial guide. Several bands can be cemented 
on permanently, or lines may be marked 
with waterproof paint.—JAMES P. SAUNDERS. 


PHONOGRAPH TURNTABLES are efficient 
agitators for developing tanks. Cut a 
wooden disk to cover the turntable com- 
pletely and to protect it if any developing 
solution spill. Then turn a base to a snug 
fit for the bottom of your developing tank 


SMALL OBJECTS to be photographed can be 
made to stand upright by sticking them to 
a table with small pieces of ropelike calking 
compound available in hardware stores. The 
material will secure light objects to sloping 
or vertical surfaces. Molded into tiny rods 
or other forms, it also permits you to sup- 
port pieces above a surface for taking ex- 
ploded views of mechanisms. The compound 
sticks well and can be removed without leav- 
ing a mark.—w. E. B. 


SS 


and glue or nail it to the wooden disk as 
indicated in the photos below. If the bottom 
of the base is given a slight slope before 
being glued on, it will keep the tank from 
turning too smoothly and will assure com- 
plete agitation of the liquid.—SiDNEY Port. 


TAXES have nothing on this trick, 
right, that makes money disappear 
without a trace. Put a dime in the 
center of a handkerchief and fold the 
edges over the coin. Catching the 
corners and the coin, lift the hand- 
kerchief aloft. For the benefit of 
your skeptical audience, let someone 
Teel the coin through the handker- 
chief to make sure it’s still there. 
Now, shake the hanky loose. Noth- 
ing falls out! Not surprising, either, 
if you've done the trick right. Using 
a handkerchief with a wide hem, rip 
out a few stitches in one corner and 
sew a dime into the pocket thus 
formed. When you lift the handker- 
chief, drop the loose dime in your lap. 
Your friends feel the concealed one. 


TAKE A MATCH BOX from 
your pocket and open the draw- 
er. What you see inside seems 
to surprise you and you can pass 
the surprise on to your friends 
by reaching into the box and 
pulling out a full-length pencil. 
How? By concealing the pencil 
in your left coat sleeve and cut- 
ting out the back of the box. 


“TRICKS 


THE EYE IS QUICKER than the hand provided you 
know what to look for. Hold a deck of cards face 
down and ask a friend to draw one, look at it, and re- 
place it without letting you see. Then shuffle and deal 
the cards out one by one, as below, till you come to the 
one he picked, You need a deck with a one-way design 
on the back, arranged in advance so the cards all face 
the same way. Turn the pack so that the right card 
is replaced the wrong way. 


SAND DOESN’T GET WET even though it is dumped 
into a bow! of water and stirred thoroughly. To prove 
it, do just that. Then scoop the sand out slowly and 
it will be as dry as when you put it in. It won't work, 
of course, unless you have previously heated the sand 
together with a very small amount of paraffin wax. 
When cold, the treated sand will repel water effectively, 
and the paraffin coating won't be noticed. 
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Oversize Soldering Lugs 
Made of Copper Tubing 


SOLDERING-LUG terminals capable 
of handling heavy currents may be 
speedily fashioned from odd scraps 
of 4" copper tubing. Saw off a 
piece about 1” long and flatten it 
for half its length in a vise. File 
corners round and drill the center 
hole; then clean the inside of the 
tubing with a scrap of emery cloth 
wrapped around a nail. For con- 
venience in attaching the lug, 
screw it to a block of wood. After 
filling the open part of the lug with 
molten solder, preheat the wire and 
insert it quickly while the solder is 
still fluid —F. R. 


Pull-Chain Swivel Bracket Smoothes 
Operation of Ceiling Light Fixtures 


LIGHTING fixtures often become sluggish in opera- 
tion because the chain drags or scrapes against the 
frame and the return spring becomes too weak. 
When this happens—or to prevent it from happening 
—bend a length of coat-hanger wire as shown 80 
that the apex of the curve forms a cradle for the 
chain. Hook the wire arms tightly over the screw 
heads in the lower lip of the fixture. The wire arm 
not only prevents the chain from snagging, but it 
helps it to spring back—G. HAMLIN LEONARD. 


Spring Block Acts as Temporary Terminal 


ELECTRICAL experimenters often have need for a 
terminal block to join wires temporarily while testing 
or hooking up circuits. Usually this is done by twisting 
the bared ends of the wire together, but in many ways 
it is more convenient and safer to use a terminal block. 

Mount a short piece of spring wire—preferably bronze 
or brass—to a nonconducting base by means of two 
small angle pieces. To make contact, press the bared 
ends of the wires through the turns of the spring, but 
be sure the current is off first.—HAROLD P. STRAND. 


Sandpaper Nail 


les Used to Clean Small Motor Commutator 


ROUGH commutator surfaces sometimes 
cause otherwise perfect motors to spark 
badly and operate far below normal speed. 
Most often, to be sure, these symptoms can 
be traced to badly worn brushes, but if these 
are not at fault, hold a sandboard against 
the commutator while running the motor 
at lowest speed. Smoothing the rough edges 
should immediately improve the efficiency 
of the motor.—A. E. SCHIEVE. 
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—RADIO IDEAS: 


1d drill presses, fitted with lapping plates, 
are used to reduce quartz chips to approximate size, 


Army Crystal-Grinding School 
Trains Sailors and Marines 


PAPER-THIN quartz crystals, which have 
helped maintain military communications 
under the most difficult battle conditions, 
must be finished to within one ten-thou- 
sandth of an inch of specification—definitely 
not a job for amateurs. Even slight errors 
would affect the frequency to be selected. 

The Army's only school for crystal crafts- 
men, a part of the Holabird Signal Depot, 
at Baltimore, is attended also by Navy and 
Marine Corps personnel. After an eight- 
week course, trained technicians are sent 
into the field to process the frequency-con- 
trolling oscillator plates used in practically 
all service radios. 


New Canadian Station 
Broadcasts to World 


ONE of the most powerful short- 
wave stations in America has been 
placed in operation to beam pro- 
grams all over the world. The site 
of the station, a salt marshland at 
Sackville, New Brunswick, Canada, 
has proved doubly advantageou: 
the marsh acts as an “electric mir- 
ror” that augments signal strength, 
and the location is one of the few in 
Canada uninfluenced by the north 
magnetic pole. The station boasts 
a highly directional beam antenna, 
pictured at the right, that is said to 
multiply effective output many 
times. More than 26 miles of wire 
are used for the antennas, connected 
to towers varying in height from 170° 
to 380’. 
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To obtain accurate frequency control, every crystal 
must be finished by hond (above), and tested on an 
oxcillotor (below). If it can then pass heat, shock, 
‘and vibration fests, the crystal is ready for use. 


Relaxation Oscillator Makes 
Portable Code Practice Set 


LEARNING the dot-and-dash alphabet is 
only a preliminary step in code mastery, for 
the knack of fast operation really depends 
upon getting acquainted with the sound of 
the incoming signal. This compact practice 
oscillator has the advantage of being adjust- 
able through a variety of sound frequencies 
and tones. The capacity of the condenser 
connected in series with the headphones de- 
termines the fundamental frequency of the 
oscillator; if a higher pitch is wanted, it 
may be necessary to use a smaller con- 
denser. Some tone control can also be ob- 
tained by adjusting the potentiometer. Many 
types of small neon tubes will work satis- 
factorily in this circuit. A miniature 90-volt 
B battery can be used safely as the current 
drain is slight——WALTER F. POWELL, JR. 


Home Test Gives Quick Check on Burned-Out Tube Filaments 


ByRNED-ouT tube filaments 
account for a great percentage 
of radio failures and are worth 
looking for when a radio goes 
dead. When filaments are con- 
nected in parallel, allow the set 
to cool, turn it on, and touch 
all the tubes. If you find one 
that stays cool, you're hot. 

In an A.C.-D.C., series-wired 
radio, none of the tubes will light, but an 
A.C. voltmeter will point out the guilty one 
when held across each pair of heater termi- 
nals. The meter completes the circuit and 


gives a reading of about 110 volts. If the 
filament should close during the test, the 
voltage will drop to its normal value for the 
tube.—G. BouTon. 


High-Temperature Solder Found to Shorten Life of Fine Wire 


MOLTEN solders have been found to re- 
duce the diameter of copper wire and cause 
some embrittlement of the parts subjected 
to high temperatures. In tests conducted by 
engineers of the Fairchild Camera & Instru- 
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ment Corp., of New York, it was shown 
that destructiveness was greatest in fine 
wires and increased with the tin content of 
the solder. For delicate work, therefore, 
solders of low melting point should be used. 
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Trouble-Shooting A.C. Motors 


By JONAS H. WOOD 


OTORS of less than 1 hp. are playing 
an increasingly important part in the 
home and workshop, and yet they get little 
or no attention until they begin to smoke or 
refuse to start. The average person feels 


LF a 


AS 


A ite 
going. 


preventive maintenance will 
The chert” below be of 


TROUBLE | PROBABLE CAUSE 


many o small motor 
in trouble-shooting. 


WHAT TO DO 


that he has done his part when he fills the 
cups with oil once in a while; and then, when 
a motor burns out, he gets a new one and 
promptly treats it in the same offhand way. 
‘This may have been all right in the days 
when homes had few appliances; but now, 
with motors for oil burners, stokers, re- 
frigerators, washing machines, 
vacuum cleaners, sewing ma- 
chines, food mixers, electric 
fans, movie projectors, and 
basement-workshop tools, sys- 
tematic care pays off in pro- 
tecting one’s investment. 
Proper oiling and cleaning 
are the best preventive main- 
tenance. Never use too much 
oil and never oil too often. The 
manufacturer's advice, as set 
forth on the name plate or in 
an instruction booklet, should 
be followed, Motors having 
sleeve bearings and a packed 
wick need oiling only every 
4 1,000 hours of use. Old-type 
fj motors having a removable 
reservoir at each end with a 
spring and wick bearing on the 
shaft should have their reser- 
voirs kept filled with a good 


‘Open cireuit in tine 


win not start |_Open cireult in Une _| 
“Thermal overload out 


‘Check current to motor 
Tends 


Reset overload rel 


heavy oil. Ball bearings need 
occasional cleaning and re- 
packing with new grease. 


Btarting-awitch 
points not closed 
‘Open circuit in 
Pinning or starting 
winding 


Defective condenser 


Hume, but will 
‘not run 
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Clean starting switeh 


Cheek continuity with 
feat lhe 


Replace condenser 


A clean motor is the best in- 
surance against burning out. 
Look fairly often at the wind- 
ings and switch, for 90 percent 
of all trouble starts with dirt 
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en ‘Starting-ewiteh 
Dolnts not opening 
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nd Jerky 


nd feats ings umm 
rapidly — = 


ni check: 
al throw-out 


sestif 


Shloride: use fresh oil 
Replace or tighten bars 


and oil in one or the other. Use 
only carbon tetrachloride for 
cleaning, and don't use too 
much of that. When you have 
trouble in spite of precautions, 


rushes not making 
contact with commu- 


‘win not start | sont 


Check current to motor 
frase 


Check for continuity 
with teat tient 


the chart at the left will help. 

All appliance and home- 
workshop motors fall roughly 
into five main classes. Four 
are variants of the single-phase 


rit badly erooved 
Rim down tn lathe 


Rewind armature 


A.C. induction motor. The fifth 
is the universal motor designed 
for use on either A.C. or D.C. 
It is found in sewing machines, 
vacuum cleaners, food mixers, 
home-movie projectors, port- 
able drills, saws, routers, and 


Open circuit in tine 


‘Brash yore ay, be 
loose and shifted to 


‘Check current to motor 
fends 


‘Move goke to riaht oF 
eft and tshten 
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business machines. 
Universal motors have a 
wound armature, two fixed 


‘Repulsion- 
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‘Check centrifugal 
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Split-phose moter. 


wise to examine the brushes occasionally 
and to replace them before they wear down 
to the springs and begin to score the com- 
mutator. 

Single-phase A.C. induction motors exert 
no turning force with a single winding and 
must use a secondary stator winding or 
wound armature to obtain the revolving 
magnetic field necessary for a start. AS 
speed reaches 70 or 80 percent of normal, 
this auxiliary or false second phase is cut 
out, and the motor then operates on single 
phas 

‘Most of the motors in common use are of 
the single-phase induction type known as 
split-phase motors. They are equipped with 
an auxiliary winding that is displaced in 
magnetic position from the main winding 
and connected in parallel with it. These 
motors are found on machines with light 
starting loads, such as washing machines, 
churns, bottle washers, some business ma- 
chines, oil burners, blowers, centrifugal 
pumps, phonographs, woodworking tools, 
grinders, and other machine tools. 

Split-phase motors can be recognized by 
their solid rotor, two separate stator wind- 
ings, and a centrifugally operated switch for 
cutting out the starting winding at proper 
speed. This switch is a focal point for trouble 
since all the dust, lint, and shavings drawn 
in by the internal fan collect at this point 


phase capacitor motor. 


on any excess oil that might be thrown by 
the shaft. As the switch opens, the arc 
sometimes sets the debris on fire and burns 
out the motor. 

‘The capacitor or condenser motor has a 
round or square can, usually mounted on the 
top or side of the motor frame and contain- 
ing the condenser or capacitor component. 
Some have a doughnut-shaped condenser in- 
side the motor case. They have two wind- 
ings and centrifugal cutout switches, Their 
use is on appliances like refrigerators, 
pumps, and stokers with fairly heavy start- 
ing loads. It is good practice to remove the 
end bells occasionally and blow out dirt and 
grease from the switch and windings. 

Repulsion-induction motors are used for 
the heaviest starting loads, such as water 
pumps, air compressors, and some of the 
older refrigerators. They are characterized 
by a wound armature similar to a D.C, motor 
and two or four brushes mounted on a mov- 
able brush yoke. All have a device for short- 
circuiting the commutator bars as the 
motor comes up to speed. Governor weights 
on the front end of the armature in one type 
push through the core to bring the shorting 
necklace in contact with the rotor bars and 
to lift the brushes from the commutator 
face. In the brush-riding variant, the short- 
ing device is pressed against the bars by 
centrifugal force while the brushes remain 
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Rotor from a split-phase motor. 


in contact. Trouble can usually betraced | 
to dirt, oil, or a broken necklace in this 
starting mechanism. 

‘Shaded-pole motors are the type usually 
found on fans and small appliances hav- 
ing a light starting torque. This fourth 
variant of the single-phase A.C. induction 
motor is a small motor with copper rings 
set in slots in the stator to assist in start- 
ing. There is no commutator, switch, or 
slip ring, and the shaft is the only moving | 
part, Such motors are rugged and re 
liable, but on a heavy load, or if the bea: 
ings are gummed, they will stallequickly 
and may burn out if the current isn't cut. a 
Because little can go wrong, they are 
omitted from the check list. Nothing is 
required in the way of maintenance ex- CORE STRIPPED 
cept cleaning and oiling. ERNOR WEIGHTS FOR REWINDING 

On heavy dutv or where a motor may COMMUTATOR 
be loaded beyond its rating, try your hand 
frequently on the housing to test for over- 
heating. A rise of 50 deg. C. is usually 
safe during operation, Name-plate in- 
formation generally gives permissible 
temperature rise. 

Once in a while, depending on how 
much the motor is run, check on the 
brushes, holders, and shunts, and clean 
the motor with compressed air. Grease | SHORTING NE 
should be cleaned out of ball and roller 
bearings and replaced every year or two. 


induction motor (brush-riding type). 


induction ormoture (brush-lifting type). 
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HOW DO uo KNOW THEY'LL SPROUT? 


WHEN your flower seeds produce a ragged yield, 
you have plenty of reason to be sore. But that’s 
Poor consolation for a farmer or Victory gardener 
who has lost a season's crop. Germination tests 
take the guesswork out of planting. 


Preparing for a test 
at the seed labora- 


In order to forecast 
the size of the crop 
that may be expect- 
ed from a given 
batch of seed, it is 
necessory to know 


pure 
and weeds. Th 


Germination tests 
are made by placing 
seeds on damp blot- 
ting paper, as shown 
ot the left, center. 


temperature of all 
tests must be ri 


controlled. 
age of 
is determined by 
hand-counting the 
sprouts, as at right. 
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Tracing-Paper Window Shade 
Takes Glare Out of Sunlight 


IF YOU are bothered by glare from a win- 
dow adjacent to your drawing board or other 
work table or bench, you can find the remedy 
in a large sheet of draftsman’s tracing 
paper. Remove the original shade from its 
spring roller, and substitute for it a sheet of 
tracing paper as wide as the window and a 
few inches longer. Ordinary shades darken 
a room when drawn, but the tracing paper 
will admit an evenly diffused, soft light that 
is easy to work by. 

‘The tracing paper may be attached to the 
roller with cement or adhesive tape, or the 
end may be folded down 14” and cemented 
and tacked, For a stiff bottom edge, fold 
up 1%” or 2” and cement it around a thin 
wood strip. Insert a screw eye and attach 
a pull cord. If properly attached the trac- 
ing paper can be rolled up and down like a 
shade, but a little extra care is required to 
avoid creasing or tearing the sheet.—H. 
DROUYN. 


Clamp Pressure Realigns Bristles of Reclaimed Paintbrush 


A SINGLE brass ball clipped from an 
electric-light pull chain will substitute for 
a glass bead as a propeller bearing on a 
model plane. It already has the necessary 
center hole and will create little friction be- 
tween the washer and the steel motor mount. 

In cutting off the ball, take care not to 
let the small nub of protruding wire slip 
back into the cut. Grasp the wire with the 
pliers and pull it out; then smooth the ball 
with emery cloth. If you have trouble keep- 
ing the wire nub from getting lost inside the 
ball, cut off two balls together and pull 
them apart.—ALFRED G. MILLs. 
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ONE great fault with recondi- 
tioned paintbrushes is the bushi- 
ness of the bristles caused by 
dried paint at the roots. No 
matter how hard you work, some 
dried paint stays 

‘This can be corrected with a 
%" wrapping of heavy twine 
starting at the ferrule. Wrap 
the twine tightly, tie it firmly, 
and then squeeze the base of the 
bristles in a clamp. Let the 
brush dry thoroughly and shape 
it carefully. Pressure flattens 
the bristles to almost normal 
thickness, and the twine pre- 
vents bulging edges.—E. M. L. 
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Safe-Top Cricket Box 
for Boy Fishermen 


ANY small wooden packing 
box can be used for this bait car- 
rier, or a box may be built of 
light stock. Tack screening on 
one side and cover the edge with 
thin strips. A hole is cut in the 
top to fit a tin coffee can. Punch 
holes in the side of the can to 
nail it on. Even when the lid is 
off, the projecting lower edge 
of the can will keep crickets 
from jumping out. — FREDDY 
‘MITCHELL, 


Camouflaged Barrel Bolt Locks 


Ir THE hardware shortage has left your 
tool-shed'or garage door swinging in every 
breeze, bend a few metal brackets to the 
shapes shown below and shut the door on 
the vexing problem. The bolt is actuated by 
a nail with a head that looks exactly like 
the surrounding ones in the outside boards. 

‘A carriage bolt used for the barrel bolt 
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Runway from Porch Gives 
Pets Access to Pen 


Cars and other small pets can 
go outside for sunning whenever 
they wish, and yet be kept from 
annoying neighbors, with a runway 
leading to a pen from a rear porch. 
Provide an opening for the runway 
in the porch screen or lattice and 
another in the pen, and enclose 
both runway and pen with screen- 
ing. Hinge the top of the pen so the 
inside can be cleaned.—H. LEEPER. 


Garage Door Against Prowlers 


passes through U-shaped brackets to lock 
the door. Bend the end of the nail, as indi- 
cated, and hook it to a pivoted piece of 
strap iron bent to form a bell crank. The 
bolt slides as the nail is pulled or pushed. 
‘You can unbolt the door without a key, 
but a small nafl puller on your key ring 
saves your fingernails.—P. B, HORSLEY. 
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HOME EXPERIMENTS SHOW 
SOME PROPERTIES OF LIGHT 


CANDLE POWER means the lum- 
inous intensity of any light com- 
pared with that of a standard 
candle. A Joly photometer, an 
instrument for helping determine 
this comparative brightness, can 
be made by warming one face of 
each of two identical blocks of 
paraffin and pressing them to- 
gether, like a sandwich, with a 
Piece of tin foil of equal size be- 
tween. 

Place the composite block at 
right angles to a yardstick and 
darken the room. To illustrate 
the principle of the photometer, 
set a candle at any chosen dis- 
tance, say 6”, from one block. 
Move a similar candle back and 
forth along the yardstick on the 
opposite side of the block until the 
illumination of adjoining edges of 
the composite block is the same. 
If the candles are identical, the 
second should come to rest the same dis- 
tance from the block as the first. 

By the same procedure, if you know the 
candle power of one light, you can deter- 
mine that of a second. First, find the d 
tance from the block at which the unknown 


FROSTED BULBS are superior to clear ones 
for general lighting because they reduce the 
shadows cast by small objects. Hold two 
fingers between a clear bulb and a sheet of 
paper, and sharp shadows result. With a 
frosted bulb, the shadows are smaller, gra; 
er, and fuzzy. Why? Because the entire 
surface of a frosted bulb acts as the light 
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produces illumination equal to that of the 
known. Then divide the square of this dis- 
tance by the square of the first distance 
and multiply by the candle power of the 
known light. The result is the unknown 
candle power. 


source. When the light source is smaller 
than the obstruction, as in the case of the 
filament of the clear bulb, the rays are 
blocked, producing a dense shadow that in- 
creases in size as the surface on which it 
falls is moved away. The reverse is true 
with a frosted bulb since the light (the en- 
tire bulb) is larger than the obstruction. 


FOCAL LENGTH. Cut a triangular hole 
in the center of a cardboard shield placed 
over a lamp reflector. Now move the re- 
flector and a white screen back and forth 
simultaneously on opposite sides of a 
convex lens, keeping both equidistant 
from the lens, until a sharp image the 
size of the triangular hole is formed. 
Measure the distance from the center of 
the lens to either the light or screen, di- 
vide by two, and you have the focal 
length of the lens. 


RED INK made from certain aniline dyes is 
sometimes green. Put a few drops on the bot- 
tom of an inverted tumbler, look directly 
through it, and the ink is red. But hold the 
tumbler so that light is reflected from the sur- 
face, and the ink appears green. Likewise, a 
very thin sheet of gold leaf held between your 
eye and a strong light is not yellow but green. 
The mechanism of this strange effect is not 
definitely known, but it results from some 
sort of selective reflection at the surface. 
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COLOR FRINGES mark the images 
formed by a simple lens. Known as 
chromatic aberration, this effect results 
because glass bends each color ray a 
different amount, giving each a differ- 
ent focus. To show this, place a light a 
little closer to a lens than twice the fo- 
cal length (as determined above). In a 
cardboard lamp mask, cross two threads 
over a round hole. Cover the hole with 
red glass and focus the image by mov- 
ing the screen. Now substitute dark 
blue glass. You'll find that the blue im- 
age will not be sharp at the same lens- 
to-screen distance. 


CONCAVE MIRRORS produce real im- 
ages and have definite focal lengths like 
lenses. You can demonstrate this with 
the setup shown at the left. In this case, 
the lamp mask used in the preceding 
experiment also serves as the screen. 
Mount the mirror so that its center is 
directly in front of the light and move 
the mirror back and forth until the im- 
age is sharpened and brought down just 
to the size of the hole. Then the focal 
length of the mirror is exactly one half 
the distance between the mirror and 
the screen. 
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Vipdeepen erode 


By KENNETH M. SWEZEY 


OT SO long ago a cut or 

bruise always meant a 
scamper to the household medi- 
cine cabinet for the bottle of 
peroxide. Dabbed or poured on 
the wound, this watery stuff 
smarted and fizzed furiously— 
actions which suggested that 
every single microbe could do 
no less than turn up its heels 
and die. 

Scientific research soon 
proved, however, that the 
germ-killing power of hydro- 
gen peroxide was greatly ex- 
aggerated; that the fizzing was 
caused by oxygen bubbles re- 
leased by the catalytic effect 
of blood, dirt, tissue, and pus; 
and that in deep cuts such 
rapid evolution of gas might 
even cause further injury by 
tearing the inner tissue. 

Because gentlemen (some of 
them, at least) prefer blondes, 
women long ago began turning 
to this interesting chemical as 
a hair wash. Glamorous “peroxide blondes” 
are the result. Because it is a strong oxidiz~ 
ing agent, hydrogen peroxide changes the 
organic pigments of the hair into colorless 
compounds. The “golden hair washes” now 


Drop sulphuric acid into on 
it has been neutralized. This rea: 


cold borium peroxide solution until 
ion produces hydrogen peroxide, 


on the market are chiefly hydrogen peroxide 
with a trace of nitric acid added. 

During the war, 95 percent of all the 
hydrogen peroxide produced has been de- 
voted to essential civilian industry and secret 
military uses. The fact that it is distributed 
in tank-car lots indicates its importance. 

Hydrogen peroxide always has been wide- 
ly used as a textile bleach for it causes little 
harm to the cloth and the only residue left 
is plain water. Plants busy turning out 
cloth for military uniforms require large 
quantities for this purpose. Cotton cloth, a 
drab gray when it slides from the looms, is 
turned a permanent snow white before being 
made into underwear, shirts, and socks. 
Raw wool is bleached before being dyed. 

Besides textiles, this liquid bleaches many 
other substances—raw sugar, tripe, fish, 
figs, furniture woods, casein for light-colored 
plastic articles, and cow and goat hair used 
in household items. It helps control the 
ever-present bacteria in gelatins used for 
foodstuffs, photographic films, and glue. It 


Borium sulphate, which remains ofter reaction has 
produced hydrogen peroxide, must be filtered out, 
es ot for left. Ether and on acidified potassium 
chromate solution in the tube just ot left te 

Even a trace turns the ether dark blu: 


Stand test tubes containing hydrogen per 
in a beaker of hot wat 
it falls on mangane 


purifies various metal salts employed in 
paint making and electroplating. 

Hydrogen peroxide, HO, is produced 
commercially by reacting barium peroxide 
with dilute sulphuric acid—a process that 
can be carried out on a small scale in a 
home laboratory. The reaction must take 
place at a low temperature to prevent de- 
composition of the chemical. Put about 100 
grams of chipped ice into a beaker, stir in 
50 ml. of water, and dissolve in the mixture 
about 10 grams of barium peroxide and 2 
drops of phenolphthalein solution (to serve 
as an indicator). Dilute 1 part of sulphuric 
acid with 3 of water, making certain that 
you add acid to water and not vice versa. 
Stir this, drop by drop, into the peroxide 
solution until the pink color disappears. 

When your solution thus has been neu- 
tralized, it must be filtered immediately to 
remove the barium sulphate, for this fine 
precipitate, acting as a catalyst, promotes 
decomposition of the hydrogen peroxide. 

A simple test, so delicate that it detects 1 
part of hydrogen peroxide in 100,000 parts 
of water, will easily prove that you have 
really compounded H.0;. To a test tube 
half filled with water add just enough 
potassium chromate or bichromate to pro- 
duce a light-yellow color. Also add 5 mi. of 
sulphuric acid, diluted 1 part of acid to 3 of 
water. Pour 13” of ether on top of this and 
put in several drops of your peroxide solu- 
tion. Stopper the tube and shake the con- 
tents. When the ether again has separated, 
you will find it colored the deep blue of per- 
chromic acid, a sure sign HO: was present. 
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ond various catalysts, such as powd 
Oxygen bubbles stream out. Cent 
dioxide. Right, it is used aso bleach to remove distoloration caused by scorch. 


red charcoal or chalk, 
2 drop of concentrated H.O; explodes when 


Pure hydrogen peroxide can be made, but 
it {s extremely unstable and may decompose 
with explosive violence. Commercially, fairly 
stable solutions of 30 percent concentration 
are obtainable. The drugstore variety usual- 
ly is a 3 percent, or 10 volume, solution of 
the chemical in water. Ten volumes means 
1 of solution will give off 10 of oxygen. 

Light, alkalis, manganese dioxide, and 
many fine substances all promote the rapid 
breaking up of HO; into water and oxygen. 
‘To demonstrate how readily it parts with its 
extra atom of oxygen, put a little powdered 
charcoal in one test tube, some powdered 
chalk in another, and a little sodium hy- 
droxide in a third. Fill each of the tubes to 
the halfway mark with hydrogen peroxide 
and stand them all in a beaker of hot water. 
Oxygen bubbles soon begin to stream to the 
top in each of the tubes. But if you now 
add a little acid to another tube containing 
hydrogen peroxide and stand this in the hot 
water, you will notice that few, if any, 
bubbles are released from the fourth tube. 
‘This is because acids and certain organic 
substances, such as acetanilide, act as 
negative catalysts, inhibiting decomposition. 

In contact with powdered manganese 
dioxide, hydrogen peroxide of 30 percent 
concentration breaks up with actual ex- 
plosive violence. You can demonstrate this 
by placing a little of the powder in an 
evaporating dish and allowing a few drops 
of the concentrated chemical to fall upon it 
from a height of 6” or more. As each drop 
touches the catalyst, the liquid decomposes 
with a small explosion, releasing the oxygen 
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Hydrogen peroxide brushed over lead acetate darks 


color, 
ore ai 


epplied to white lead pail 


and vaporizing most of the water in a cloud 
of steam. Remember that it is dangerous to 
decompose more than a few milliliters of 
such powerful hydrogen peroxide at a time. 
Further caution must be exercised in han- 
dling, for HO, of this concentration will 
injure the skin almost as badly as acid. 

In the laboratory, drugstore hydrogen 
peroxide is an excellent source of small 
quantities of oxygen. A generator is easily 
made. Put a little powdered manganese 
dioxide or a warm solution of sodium hy- 
droxide in the bottom of a small flask 
equipped with a two-hole stopper. Place the 
stem of a separatory funnel through one 
hole and a delivery tube through the other. 
Regulate the stopcock on the funnel so that 
hydrogen peroxide is admitted drop by drop. 
Oxygen will issue from the delivery tube. 

‘Under the proper conditions, hydrogen 
peroxide changes black into white. You can 
demonstrate this by soaking a sheet of 
paper in a solution of lead acetate and then 
holding the sheet in the fumes of hydrogen 
sulphide—generated by pouring a little 
dilute sulphuric acid on a few grains of iron 
sulphide in a test tube. Let the paper dry 
after it has become completely black. ‘Then 
paint over the black surface with a brush 
dipped in peroxide. The black turns white. 

This experiment shows why hydrogen 
peroxide will restore the brightness of white 
lead paint. Such paint often turns dark 
because hydrogen sulphide in the air reacts 
with it, producing black lead sulphide. 
When hydrogen peroxide is applied, the 
dark lead sulphide changes into white lead 
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1ed by hydrogen sulphide restores the original white 


It also functions as a reducing agent. If a few drops 


jed to a solution of potassium permanganate and sulphuric acid, right, molecular oxygen evolves, 


sulphate. This same principle often is used 
to brighten old oil paintings. 

Around the home, hydrogen peroxide is 
useful for bleaching out many fruit stains 
and the color from organic dyes. Scorch 
marks may also be removed from cloth if 
they are not too bad. When the spotted or 
marked article is small, place it bodily into 
warm 3 percent hydrogen peroxide. Move 
the article about and inspect it occasionally 
to note the progress. In the case of larger 
articles of clothing, dip the spot alone into 
the solution or saturate a cloth and rub it. 

Strange as it may seem, hydrogen per- 
oxide not only is a strong oxidizing agent, 
but it sometimes is just the opposite—a 
reducing agent, or a substance that robs 
oxygen from a compound. For example, it 
does that with potassium permanganate. 

Dissolve a grain or two of this chemical in 
a test tube half filled with water and add 
a few drops of sulphuric acid. If you now 
add hydrogen peroxide, drop by drop, to this 
solution, the deep purple color will gradually 
disappear. The reaction is accompanied by 
the vigorous evolution of molecular oxygen 
(0,), two oxygen atoms joined together. 
Although the reaction is complex, it has 
been proved that half of the liberated 
oxygen comes from the permanganate and 
half from the peroxide. According to one 
theory, the nascent or newborn oxygen 
liberated by the decomposition of the per- 
oxide is so active chemically that it takes 
oxygen away from the permanganate in 
order to combine with it and form the 
molecular oxygen. 
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Hints on Closing 


ers, rafts, and temporary wooden docks. 
Paint them so they will be ready for instant 
use next summer. Docks built in numbered 
sections are easy to handle, 

‘Take up and store safely away from ice, 
snow, and tides all portable wooden board- 
walks. Paint small boats and store them 
upside down off the ground under the cottage 
or in the garage. This keeps them dry and 
prevents nesting of rodents in them. Re- 
move from the garage or sheds articles that 
might be damaged by an unusually high 
tide, heavy snow, or freshets. 

Soak in kerosene and brush with grease 
all carpentry and garden tools to prevent 
rusting. Repaint and store lawn furniture, 
and store flagpole and awning lines. 

Wash silverware, glassware, crockery, and 
cooking utensils. Arrange them in small 
piles, put each pile in a paper bag, close the 
bags tightly, and restore the articles to their 
proper shelves. They will be fresh and clean 
when you want them again. Wash lam} 
By KENILWORTH H. MATHUS shades and bric-a-brac and wrap them a 

newspapers to protect them against fading, 

‘OU can save yourself inconvenient trips tarnishing, and dust. Remove draperies, 

in the early spring, and yet have every- wash and iron them, and store them or 
thing in readiness for the opening of your cover them with cloth or pillowcases. 

summer cottage or camp next year, if you If you have any windows that stick, wax 

go about its closing systematically this fall. or soap the edges. Then batten down or 

Remove from the water buoys, mark- board up windows or close their blinds, 

paying particular attention to 

those on the weather or seaward 

) side. Blinds or hinged battens 

Cottage- Closing Checks should not have exposed hinges 

| that can be removed by an in- 

| truder armed with a screwdriver. 

PAINT: Floors, porches, lown furniture, docks, raft, Windows that have no battens and 
and small boats. 


STORE: Portoble wolkx, buoys docks afi, ond) © Anlreete or lerovene in water trope 
ial back : 


CLEAN: Garbo: food contair lomp 
thodes, ond bric-abroc. Pea | 
COVER: Glosswore, china, silverware, cooking 
utensils, drapes, pill mattresses, vent pipes, 
chimney, radio, and phonograph. 


EMPTY: Ink bottles, bread and cake boxes, and 
match containers. 


OPEN: Oven, refrigerator, closets, and cupboards. 


SHUT: Stove dampers and flues, blinds, and outside 
doors. 5 


DISCONNECT: Electricity, gos, tlephone, water, 
and pump. 


© G2 ©6890 
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Your Summer Cottag 


can't be boarded up should be soaped on 
the inside so passers-by can’t see in and be 
tempted. 

Cover cracks around thresholds with old 
rugs or put molding or temporary weather- 
stripping on the outside. This is important 
on the weather or seaward side. 

Stop up dampers and chimney flues to 
keep out rodents, and tie cloth over top 
openings of vent pipes and chimneys to shut 
out birds, squirrels, and field mice. Matches, 
if left at all, should be in a tightly closed 
tin box for protection against mice. 

‘To protect your pillows against mice and 
to keep them from becoming musty, they 
should be suspended at 
their corners’ from 
line strung across a 
room. If mouse trou- 
ble is especially acute, 
even heavy mattresses 
can be suspended from 
ropes if boards are used 
to distribute the load 
and to protect the mat- 
tresses from the ropes. 
Old sheets will serve as 
covers to keep off the 


Carpentry and garden tools 
cleaned with kerosene and 
greased will resist rust. 


dust. Mattresses can be stored instead in a 
closet lined with tin to make it ratproof, 
but if they are they will need airing in the 
spring. 

Leave oven, refrigerator, closet, and cup- 
board doors open to prevent rusting and 
aid ventilation. The bread box, cake box, 
and sugar tin should be washed and also 
left open. Dispose of perishable food, and 
clean out the garbage can. Store leftover 
condiments and spices in airtight tins. 
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dishes stay fresh in poper 
bags. Soaping the windows 
that aren't boarded keeps 
passers-by from seeing in, 


Empty or throw away 
bottles of ink and kitch- 
en liquids. Freezing 
could make them over- 
flow or crack their con- 
tainers. 

If you intend to put 
the cottage up for rent 
next year, post in a con- 
spicuous place an instruction card on oper- 
ation of the water pump, stove, and other 
equipment. This should also list the name, 
address, and phone number of the milk- 
man, iceman, garbage man, a plumber and 
electrician, and a doctor and dentist. 

Shut off the water, gas, and electricity, 
and have the phone disconnected. Put anti- 
freeze in toilet traps and the like, or have 
it done by a plumber. Dispose of inflam- 
mable liquids and of gas in pressure tanks. 

Paint or shellac inside floors, porch floors, 
and steps. Then you won't have to go 
through the drying period in the spring. 

Leave a key to the cottage with a near-by 
winter resident or a State police barracks, 
and arrange with the neighbor or police 
sergeant to notify you in case of an emer- 
gency. Obtain permission to post a sign 
warning intruders: “This Property Pro- 
tected by State Police.” Post another with 
your name, address, and telephone number. 
‘Then enjoy your winter free from worry. 
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fumigated under tents like these 
insects with meosured dosages of 
hydrocyanic acid gos, The tents confine the fumes. 


Octagonal tentlike canvas sheets a1 
the treet by the 
right. 


pulled over 
ounterbalanced device shown at 
it does the work of two hand-labor crews. 


Mechanical Tent Puller Aids 


‘Wuene labor is short in citrus groves, a 
homemade tent puller like the one shown at 
right above can aid materially by doing the 
hardest part of the job of tree fumigation. 
In use in California, such machines made 
from scrap have pulled fumigation tents 
over as many as 50,000 trees per puller a 
season, A single puller can cover up to 80 
trees with tents in an hour. 

A number of different types of machines 
have been devised by growers. Those in use 
are operated on a tractor or truck chassis 
and, as a rule, have two long telescoping 


Caster Elevates Sickle Bar on 
ee 


in Fumigation of Citrus Trees 


arms that lift up, pull over, and lower two 
corners of the octagonal canvas sheets that 
serve as tents. Some have a hydraulic me- 
chanism, but the majority have a concrete- 
block counterbalance pivoting on a horizon- 
tal shaft. Truck engines operate the devices 
by means of power take-offs. 

‘A patent on one mechanical tent puller is 
held by the American Cyanamid and Chemi- 
cal Corporation, of New York, which in- 
vented the device when labor shortages first 
struck the citrus groves. It has been re- 
leased by the company for free public use. 


Mower to Leave Stubble High 


‘TECHNICIANS of the Soil Conservation Service at 


Tin-Can Fruit Picker Reaches High Branches 


A Norcit in the tin can used for this picker cuts the stem 
of the fruit when the pole is pushed up, and the fruit falls 
into the cup without being bruised. The cup is emptied into 
a basket when it becomes filled——-NORMAN ELISBERG. 
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Elkhart, Kan., developed this adjustable mower caster 
for leaving a high stubble to combat wind erosion. 

‘The caster shaft, about 4” long with a 60-deg. bend 
1” from the lower end, fits into a 6” cast sleeve 
welded to the inside of the outer shoe of the bar. A 
take-up collar is installed through the top of the 
sleeve. The thrust collar at the bottom carries a felt 
washer.» Notches in the coupling to the wheel permit 
height adjustment. A small trailer or wheelbarrow 
wheel is used—ARTHUR W. EMERSON. 
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Unele Sam’s 15-Aecre Iee Box 


ELPED some by nature, some by limestone 

miners, and some by modern refrigeration, the 
United States has the world’s largest cold-storage 
plant. It is a 15-acre underground unit naturally 
insulated by 100’ of earth and stone near Atchison, 
Kan,, not far from the geographical center of the 
country. Rented by the War Food Administration 
from the mine company that dug it, it is intended 
primarily for the storage of such lend-lease and re- 
habilitation commodities as dried fruits and eggs, 
cheese, lard, and cured and salt meats. 

Nature gives the huge excavation a constant 
temperature of 55 deg. Three compressors, each 
having a capacity of 250 tons of refrigeration a 
day, bring the temperature down to 31 deg. Double 
doors, like the storm doors on homes but further 
apart, keep cold air in and hot air out. ‘They are 
opened and closed by an electric eye. 

Storage capacity is from 30,000 to 50,000 tons de- 
pending on the density of the food. This void is 
filled from processing plants throughout the Mid- 
west. Delivered by rail, food is put on 4’ by 4’ 
wheeled platforms for transportation to the mine. 


Goroline mules draw huge quantities of foods to This door to the huge Kansas cave is controlled 
the door of this underground cold-storage plant, by an electric eye. “Storm doors” keep the cold 
and electric engines do the rest to prevent fumes. in. Below, freight cars unload food for storage. 
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Beach Busters: the LVT's 


steep for land tanks. A high bumper bar, 
compared to that of a tank, gives the am- 
phibians enough leverage to push over trees 
up to eight inches in diameter—a useful 
trick to clear ground for artillery aiming 
stakes. Armored amphibians make mobile 
fieldpieces. And although theoretically no 
match for tanks in combat, even amphibious 
tractors are unofficially reported to have 
destroyed Jap tanks. 

The 21-foot, eight-ton Alligator was the 
first Amtrac to see combat action, taking 
part in the initial assault upon Guadalcanal 
on August 7, 1942. When the Japs got their 
first glimpse of these awe-inspiring machines 
crawling in from the sea, their dismay may 
well be imagined. According to a Marine 
officer who led one of the first waves of am- 
phibians, the Nipponese departed precipi- 
tately and the Amtracs landed without 
appreciable opposition. 

No one could expect @ perfect amphibian 
on the first try, but the Alligators proved 
themselves so well in subsequent actions 
that many are still in use. Meanwhile, im- 
proved models had answered obvious de- 
mands for more size and power. 

These were the LVT (2), the Water Buf- 
falo, 26 feet long and of 14 tons, which first 
hit the Japs at Bougainville on November 1, 
1943, and the first U.S. armored amphibian, 
the LVT (A) (1), which first saw action 
at Kwajalein, on February 1, 1944. Designed 
solely for fighting, this six-man vehicle bore 
the closest resemblance to a seagoing tank. 
The 18-tonner, armed with a 37-mm, gun, 
carried machine guns as well. Heavier ar- 
mor protected the crew. 

Combat experience, not theorizing, dic- 
tates changes in models. For example, men 
of the Alligators and Water Buffaloes had 
to disembark by leaping over the sides of 
the machine, and unload cargo the same 
unhandy way, while exposed to enemy fire. 
‘Thenceforth, Amtracs were fitted with built- 
in stern ramps. Impervious to the sea, the 
rubber-sealed platforms were readily low- 
ered when the craft got ashore, making an 
easy task of unloading cargo and enabling 
troops to deploy under cover of the vehicle. 

First of these ramp-type amphibians to 
introduce itself to the Japs was the LVT 
(4), an enlarged and improved Water Buf- 
falo, 26 feet long, a ton or two heavier than 
its predecessor, and carrying an infantry 
platoon of 32 to 45 men, or a land-type jeep, 
or a sizable fieldpiece, complete with crew. 
It was the second unpleasant surprise of 
the day, June 14, 1944, for the Nipponese 
defenders of Saipan in the Marianas. The 
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(Continued from page 124) 


” first had been an advance assault by our 
latest armored amphibian, the LVT (A) 
(4)—a 20-ton fighting machine with a crew 
of five and a 75-mm. howitzer for its prin- 
cipal armament. Its shells, each measuring 
a shade under three inches in caliber, can 
be aimed to sail over ridges surrounding a 
beachhead and plop down among Japanese 
concentrations detected by aerial recon- 
naissance. 

Military machines don’t always appear in 
the same order as their model numbers. So 
it was with the LVT (3), a beautiful piece 
of engineering, which remained under wraps 
while the LVT (4) and other Amtracs led 
the march across the Pacific and some 
ferried American armies across the Rhine. 
Then, last Easter Sunday, the Bushmaster 
went into combat at Okinawa, with the re- 
sult already described. 

About equal to the LVT (4) in tonnage 
and capacity, a little shorter and beamier, 
the Bushmaster differs from the Water Buf- 
falo in one outstanding respect. Its driver 
has practically been relieved from the tricky 
business of shifting gears in climbing a reef, 
a beach, or a hillside. For the LVT (3) em- 
ploys a fluid transmission, similar in prin- 
ciple to those of modern cars, and automa- 
tically changes gears to suit the “road.” 

In round numbers, America has built 
something over 15,000 LVT’s, according to 
best available estimates. Many more, and 
for new uses, are due. 

Unarmed and unarmored, modified Water 
Buffaloes and Bushmasters are scheduled to 
appear soon. They will form the last link 
of our vast transportation system for rein- 
forcements and supplies across the Pacific, 
to the forward combat zone where fighting 
amphibians take over. 

Already talk is heard of odd postwar uses 
for demilitarized amphibians—ferrying log- 
ging equipment to hitherto inaccessible tim- 
ber lands, or leading expeditions in search 
of rubber, quinine, and valuable minerals. 
For a while, these fascinating speculations 
must wait. The amphibians have another 
job to finish first. 
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A Flying Vacation (continues trom page 135) 


“LAWREN( 
south. 

“But that can’t be the direction of the 
airport,” said Groenhoff. “It doesn't agree 
with the map.” 

We found the airport, after a hunt, a 
quarter of a mile away. The sign on the 
barn top pointed to the town of Lawrence. 
It was for motorists. 

Gradually it was dawning on us why the 
grass airports for private flyers scattered 
throughout the country were, by and large, 
unmarked, The local operators on them, 
who doubled in brass as airport managers, 
made their money by selling instruction 
time and retailing airplanes. They weren't 
accustomed to itinerant traffic. They were 
penny-wise and pound-foolish. What good 
was it going to do them to teach people to 
fly and to sell airplanes if the planes 
couldn't go somewhere in safety? 

Yet, with one exception—at a field run 
by a@ bilious, aging gentleman who didn’t 
want to be bothered—every one of the op- 
erators went out of his way to help us. The 
Hutchinson man called the weather station 
for us. The wife of the man at Lawrence 
argued on the telephone until she got us a 
hotel room. The operator at Garden City 
took us sightseeing in his car. The one at 
Du Bois, Pa,, drove us into town for lunch, 
and the one at Chicago left one of his own 
planes out in the open overnight to give us 
hangar space. 

On our last lap but one to Chicago I 
warned Groenhoff, at the controls, “Some- 
one may have thrown a switch at the next 
railroad crossing. Watch out or you'll get 
off on the wrong track.” He grinned. 

‘We crossed a crossing. Five minutes 
later I glanced at the compass. “Where do 
you think you're going?” I asked. 

Someone, sure enough, had thrown @ 
switch. It took us ten minutes of diving on 
railroad stations to see if we could read the 
signs, of map study and radio-beam orien- 
tation, before we got back on course. 

I directed him to an airport. “Where are 
we?” he asked, as we landed for fuel. 

“Burlington.” 

“Burlington what?” 

“Towa.” 

“How did we get into Iowa?" When you 
fly several hundred miles between stops, 
your geography gets mixed up. 

At Chicago we had to hunt for the air- 
port for only five minutes. It was a record. 

‘At Sandusky, Ohio, we swooped down on 
one of the finest private flying fields that 
we encountered in the whole trip. 


.” An arrow under it pointed 
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’t you put a big white circle 
I asked the manager. “It 
would be good for business.” 

For answer he beckoned us into his car. 
He drove out to the center of the field. 
‘There was a circle there, all right. Time 
had dimmed it. 

“As soon as I can get help,” he said, 
“that circle will be fixed up.” 

‘The radio battery was going dead, We 
stopped at Cleveland for a new one. Jim 
Borton, manager of General Airmotive 
Corp. and an old friend, shook his head. 
‘The war, he said. 

“I don't relish flying over the Alleghenies 
without a radio,” I told Groenhoff. “You 
did it two weeks ago,” he reminded me, 

That Canadian air had moved east. The 
ceilings were lowering. Over mid-Pennsyl- 
vania I was doing the flying. Groenhoft 
was navigating. 

“Let's get down,” I said. “The stuff is on 
the mountaintops. 

“There's an airport three miles ahead of 
us,” said Groenhoff. What a navigator! We 
put in at Du Bois and waited for the stuff 
to lift. 

The clouds went up just enough, no more. 
It was touch-and-go flying. Bits of cloud 
whipped by the wings. I flew generally 
eastward but dodged here and there, look- 
ing for clear spots in the sky. 

“Go ahead,” said Groenhoff. “Fly where 
you want to. I'll follow you on the map." 
If you don't think he had a hard job, try it 
some time. 

Presently he said, “This next ridge is the 
last big one. We'll hit a series of nice val- 
leys, It will be clear sailing from there on.” 

Tt was, too. Spasmodically the sun came 
out. I rocked the wings and did roller- 
coasters with the elevator. 

“We never could have gone as far as we 
did in so short a time in an automobile,” 
I said. 

“Tt is generally conceded,” replied Groen- 
hoff, “that an airplane is faster than an 
automobile.” 

T looked across at him, He was sober- 
faced. 

In our two weeks’ air vacation, we had 
covered 3,430 miles in 52 hours and 20 min- 
utes of flying time—which gave us an aver- 
age travel speed of 6514 miles per hour. The 
costs chargeable against the plane (fuel, oil, 
hangar rent, repairs, phone calls, and taxi 
or bus fares) came to $123.28. That made 
the operating cost per mile a little less than 
four cents—two cents for each of us. A 
bargain, we called it. 
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Evolution of the Machine Gun 


manufacturers. The Lowell, a short-lived 
type, followed the Gardner. In 1885 Hiram 
Maxim displayed his machine gun, which 
was followed by the Hotchkiss. 

The Maxim introduced several revolu- 
tionary features to the automatic-weapon 
field. ‘The action, for the first time, was 
completely automatic. The gunner merely 
pulled the trigger; the weapon fired, recoiled, 
ejected the spent round, reloaded—and re- 
peated the performance as long as the am- 
munition was fed. 

Another feature of the Maxim was the 
single barrel. A water jacket completely 
surrounded this one barrel and cooled it. 
Combined with these developments was a 
new-type feed. All feeds previous to the 
Maxim had depended upon gravity, but this 
weapon took its shells from a canvas belt 
which ran through the action from a box. 
‘This combination of water cooling and belt 
feeding increased the sustained rate of fire. 
‘The Maxim was the forerunner of modern 
automatic weapons. 

Closely following the Maxim, John M. 
Browning developed the Colt Browning au- 
tomatic gun, which was adopted by both 
the Army and Navy and was used exten- 
sively during the Spanish-American War. 
The Browning was an air-cooled weapon. 
It used the gas of an exploding cartridge, 
which was diverted through a small port in 
the barrel, to drive a piston sliding in a cylin- 
der attached below and parallel to the barrel. 
This, in turn, actuated the operating mech- 
anism. This American weapon also was used 
by most of the European nations. 

In 1906 the Schwarzlose machine gun, 
manufactured in Austria, was hailed as an 
innovation in automatic arms. It was mod- 
eled after the Maxim gun, but was greatly 
simplified. 

‘The Lewis gun, invented by an American 
Army officer, was adopted by Great Britain 
as one of its standard machine guns in 1909. 
Improved models are still in use today. One 
of the first light machine guns, the early 
Lewis weighed 25% pounds and could be 
fired from the shoulder. A 49-round maga- 
zine fed the weapon, which had as one of its 
outstanding features a type of “forced draft” 
cooling of the barrel. The Vickers machine 
gun and the Bren gun are also used by the 
British Army. 

Paralleling the Lewis gun was the Mad- 
sen, invented in Denmark, weighing only 15 
pounds. This weapon was seriously consid- 
ered for use by the American Army in the 
1920's. 

During the years preceding America’s 
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entry into the First World War, it became 
increasingly apparent that the United States 
needed automatic weapons of its own de- 
sign. The line of Browning automatics was 
the answer. The Browning Automatic, or 
BAR, was similar to the Madsen but has 
proved superior. ‘The second of this family 
was the Browning water-cooled machine 
gun, which was the standard heavy machine 
gun of this country in the First World War, 
as it still is today. 

‘The M1919A4 was the fourth of the series. 
‘A heavy barrel, surrounded by a ventilated 
jacket, dissipates heat fast enough to fire 
comparatively long bursts without burning 
out the riflings. However, it cannot fire for 
as long periods as can the water-cooled 
models. 

‘The Browning .50 caliber machine gun 
completed the balanced automatic-weapons 
group. This long-range, heavy-hitting weap- 
on helps to make America’s warplanes 
among the most heavily armed in the world. 
Other models with longer barrels are 
mounted on trucks and half-tracks to battle 
enemy aircraft attempting to strafe motor 
columns and beachheads. Water-cooled 
models hurl luminous streams of tracers 
from antiaircraft mounts on ships at dive- 
bombing pilots. 

These are by no means all the automatic 
weapons in America’s bag of fighting weap- 
ons, but they are the basic types. 

‘The Japanese have developed a complete 
line of automatic weapons. They are named 
after their inventor, Nambu—who, inciden- 
tally, picked up some of his ideas from for- 
eign arms. Many of the weapoms used by 
the Nips were captured at Singapore, Hong 
Kong and Manila, and the weapons of al- 
most every nation have been found on Pi 
cific battlefields. For lightness and efficiency 
in jungle areas the Japanese weapons are 
considered good, but in obtaining this light- 
negs the Japs sacrificed hitting power. They 
began a late change-over in their weapons 
from the .256 caliber to .303, which is slight- 
ly larger than the American .30 caliber. 

Development of the machine gun has faced 
certain limitations. These are primarily 
cooling and ammunition supply. The water- 
cooled barrel and the air-cooled barrel are 
at present the only answers to the problem 
of overheating. 

‘The trend in automatic arms is toward 
lightness and mobility. The earlier weapons 
strongly resembled the cumbersome artil- 
lery of the time, while today’s machine guns 
are streamlined and light enough for both 
jungle and mountain warfare. 
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Outwitting 
the weather 


How science copes with Old Man 

Weather is illustrated by these ideas 

and devices from General Electric 
laboratories, 

How high are the clouds? A ceilometer mea- 
sures this for airmen. How wet is the weather? 
A fungus farm in a G-E laboratory helps 
design military equipment to resist fungus in 
the world’s wettest areas. 

On this page are a few more examples of 
the way General Electric research and engin- 
eering are being devoted to this phase of 
human comfort and health. General Electric 
Company, Schenectady, N. Y. 


i i = i 
Cloudy but bright. When clouds darken the sky, 
lights come on in this schoolroom. No one has to 
remember; a General Electric automatic light con- 
trol with an “electric eye” keeps constant watch 
on daylight, safeguards young eyes by turning on 
the lights whenever they are needed. 


Cucumber magic. Vines in electrically heated soil 
(right) grew twice as tall, and bore one month 
earlier. The heating cable, developed by G-E engi- 
neers, is buried in the soil and thermostatically 
controlled. More than 15,000 commercial growers 
use G-E soil-heating cable. 


Weather detective goes aloft in the small box suspended 
from the balloon. Some 12 miles up the balloon bursts, 
and the box is parachuted back to earth. On the way up, 
this electronic device, called the G-E Stratometer, gives 
@ running commentary on the weather—temperature, 
humidity, air pressure—and sends this information back 
toearth by radio signals. The information gathered by the 
G-E Stratometer can be used to help predict the weather. 


* 


HeortheG-E radio programs: TheG-E All-girl Orchestra, Sunday 

10 p. m. EWT, NBC—The World Today news, Monday through 

Friday 6:45 p. m. EWT, CBS—The G-E House Party, Monday 
through Friday 4:00 p. m. EWT, CB: 


FOR VICTORY—BUY AND HOLD WAR BONDS 


GENERAL @ ELECTRIC 
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THE FILE 
THAT “FLOATS” 


‘Yés, « fite that smooths soft metals like lead, 
babbitt and pure copper is commonly known 
as a “float file.” In the Nicholson Lead Float, 
the extra-coarse, extra-short-angle, single-cut 
teeth are practically a series of stubby “blades” 
which shear away metal rapidly. Light pressure 
produces the smoothing effect. 

In the machine shop the Lead Float is used 
on soft bearings, shims and molded parts. Plumb- 
cers use it on lead pipe fittings, solder joints, etc. 
Ship-builders use it on lead and copper piping 
installations. 

Every mechanic should be 
familiar with this special pur- 

we file...» In Nicholson or 

ack Diamond brand he'll 
have it in unvaryingly accurate 
cut and finest quality. It is one 
of many. special purpose, files 
‘with which Nicholson is help- 
ing to speed industrial prod 
tion and increasing mechanics 
efficiency and earning capacity. 
FREE BOOK, "'FILE FILOSOPHY"'— 
for master mechanics, shop fore. 
men, production and purchasing 
headson kinds, ase and care of 

fies, 48 illustrated. pages. 


NICHOLSON FILE CO. 19 Acorn Street, Providence 1, R. 1 
(Um Canada, Port Hope, Ont.) 


NICHOLSON 
PILES ‘wos’ v te 


suo mu sa 
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Radar Sees the Invisible 
‘Continued from page 1) 


bombers could be detected soon enough for 
defending fighters to intercept them. After 
the fighters took off, they had to be guided 
along a course of collision or interception 
so that they could find the bombers in the 
dark. During the Battle of Britain, the 
night fighters did their best work after mak- 
ing visual contact by the light of the moon 
or in the reflected glow of burning London, 

In the Black Widow episode at the be- 
ginning of this article, part of the trick was 
identification. An airplane or ship looks the 
same in the radar operator's scope, or 
“scan,” whether it is friend or enemy. This 
uncertainty is eliminated by auxiliary radar 


| apparatus known as “IFF” (Identification 


of Friend or Foe). All Allied aircraft and 
vessels carry a specially designed radio 
transmitter and receiving unit called a 
“transpondor,” whether or not they are pro- 
vided with ‘any other radar equipment. 
When we detect something with our radai 
operators send out a challenging signal that 
says, in effect, “Give the password and be 
recognized.” 

‘This challenging beam enters the receiv- 
ing unit of the plane or ship being queried 
and passes. on to the transmitting unit to 
spring a triggering device. The automatic 
action causes a friendly plane's transpondor 
to emit a series of properly coded signals 
which are picked up on the challenger's 
scope. If it is the right code of the day, or 
the hour, a certain pattern is then formed 
on the scan of the questioning radar set. If 
no pattern, or the wrong one, appears, the 
detected object is considered hostile. 

IFF sets can also be used as an aerial 
guide or beacon to lead other planes without 
the enemy's knowledge. By setting a switch, 
the RO causes the transpondor to send forth 
a series of steady signals that say to other 
planes—merely through the pattern on the 
scan—"Come here,” or “Follow me.” Craft 
tuned to the proper frequency can “home” 
on this plane just as they would head toward 
@ beacon on the ground. Thus, it is pos- 
sible for a pathfinder or a formation leader 
to beckon other planes to the spot where 
he locates the enemy fleet in hiding without 
tipping his hand to the foe. When a pilot 
is forced down, this homing signal can also 
be used to attract rescuers. 

Paratroopers and glider units use @ con- 
densed version of IFF for landings in hos- 
tile country. A pathfinder transport locates 
the most suitable drop zone and one or two 
paratroops are dropped carrying with them 

(Continued on page 214) 
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QIGHTER MOMENTS with 
fresh Eveready Batteries 


pi 

D/\ 
: — ft | , 
“Which one of youse guys is ‘cutie-pie’?” 


“EverEapy” No. 6 Dry Cells continue to provide de- 
pendable power for the vital field telephone equipment 
of our Armed Forces. 

But you'll be glad to know they are available in in- 
creasing quantities for civilian use—fresh, full-powered, 
long-lived as always. Ask for them at your dealer's now. 


Let’s get the Jap—and get it over! 


The words “Eveready” anil “Ignitor™ are registered trade-marks of National Carbon Company, Ine. 
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Foundry 4 
Veaihinveighie 


Casting Cyclone Power 


Receiving bins for storage of send. 


1 
a 

3. te pattern 
from rand, fine as powder 

4. Continuous chain conveyor takes 
5. 

6. 

7. 


cores through baking oven 
Dried cores ote ossembled 


Assembly of cores and mould. 


Magnesium is a metal one third lighter than aluminum, 
strong as iron. In this W I foundry, it is 
melted and cast into parts for Wright Cyclone aircraft engi 

On a bomber powered by four Wright Cyclones, use 0 
magnesium saves enough weight to add two extra gunners, of 
75 more incendiary bombs, or two additional barrels of gasoline 


10. Sow cuts excess me 
11, Sand blasting, costing 


for more range. 


A pioneer in casting magnesium, Wright Aeronautical uses 


heat Weoting furnace this metal as one more means of adding speed, ©: 
sed alr test under water to planes by building powerful engines without dragging weight, 


WRIGHT 


AIRCRAFT ENGINES 
Wright Aeronautical Corporation wisi oF 
Dept. F5, Poterion 3, New Jeney Maa a wT 
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Here’s how your car feels after 
MARFAK chassis lubrication 


' Texaco Marfak lubricant 
s a tough, adhesive film that cushions 
chassis bearings against road shocks, increas- 
ing the riding comfort of the car and adding 
substantially to its life. Marfak maintains 
its consistency at the outer edges of the bear- 
ings, sealing itself in and sealing out grit 
and dirt. 

| 


Marfak cushions the blow, sticks to 
the ob, doesn’t spatter when given 
the hammer test. Ordinary lubricant 
spatters in all directions, flying away 
from the job. 


| 
| 


Marfak chassis lubricant is scientifically de- 
signed to fully protect bearing surfaces against 
the destructive action of friction and road 
shock. You can feel its cushioning effect as 
you drive, Marfak has cohesive and adhesive 
qualities that make ir cling to bearing surfaces 


ie) Don’t miss the TEXACD STAR THEATRE on Sunday nights with JAMES MELTON 
‘ond famous guest stars. See your newspoper for time and station. 


Grote welome aL TEXACO DEALERS 
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Fig. 2 | 
7 ce | 
: | 

A lubricant that is The cohesive and | 
lacking in cohesive adhesive qualities | 
and adhesive quali- of Marfak chassis | 
ties squeezes out of lubricant keep it | 
the bearings. together and stick- | 
ing to the job. | 


and resist any tendency to wash-out, jar-out 
or squeeze-out, see Fig. 2. 
‘Turn to Marfak protection today! 

THE TEXAS COMPANY 


You'll see when you smoke I.C. 


Do the gals go for the magical I.C. aroma? You'll see! 
Will your taste-buds pur-r-r over the magical I.C. 
flavor? You'll see... when you light up the magical 
Irish Castle mixture of eight of the world’s finest 
tobaccos. Eight, count ’em . . . 3 kinds of Turkish, 
2 choice Virginias, 1 rare White Burley, 1 Latakia, 1 
Perique. Blended by the master of 'em all, Willoughby 
Taylor. To get the gals—or just to pamper yourself 
—get magical Irish Castle Pipe Mixture, quick! 


GET ACQUAINTED SPECIAL 


For a limited time (ond only if your dealer is out of 
stock) we'll send you @ half-pound humidor of Irish 
Castle Pipe Mixture for only $1.10. Mail coupon with 
cash or check to Penn Tobacco Co., Dept. PS 
Wilkes Borre, Pa. 


Name. 


Address 


Radar Sees the Invisible 
‘Continued from page 210) 


a light, battery-operated radar set. This is 
a small beacon, even more compact than a 
hand talkie, with a short whip antenna that 
is set up as soon as they land. Aboard the 
transports that follow, flashing red lights 


| notify pilots and jumpmasters when the drop 


zone has been reached. 

“Racons” are probably the largest RAdar 
beaCONS in use. Twin transmitter towers 
are permanently located so as to permit a 
plane to home on their signals or use them 
for plotting position. The beacons usually 
operate only when the beams from an air- 
plane's search radar come in contact with 
them. These pulses automatically trigger 
off the beacon transmitters in the two 
towers. 

Complete networks of racons now make 
possible a new system of long-range air 
navigation. The plane's special receiver, 
manned by the navigator instead of the 
radar operator, is tuned to catch these 
beacon beams. The pulses are emitted as 
coded signals, and each beacon has its own 
identifying code. In the radar scan, the 
plane's navigator can determine by the light 
traces the identifying number of the beacon 
station's beam. Each beam's path is repre- 
sented as a curved line on a chart. The 
navigator then tunes in another station to 
get a cross bearing. Where the lines inter- 
sect is the position of the plane. 

For the most part, these beacon stations 
are set up along coastlines; they do not 
function over long distances inland because 
of the many “permanent echoes" established 
by hills and other terrain features. The 
guiding signals can be picked up at night 
as far away as 1,200 miles. This new 8; 
tem is considered by many airmen to be 
just as accurate and much quicker to apply 
than the standard celestial avigation meth- 
ods. It can be used in bad weather when 
there are no planets visible. The stations, 
each with its twin tower installation, are lo- 
cated from 300 to 400 miles apart. Smaller, 
intermediate “slave stations” with single 
transmitter towers are spotted between the 
main beacons. 

There is also a short-range air-naviga- 
tion system accurate enough to use for area 
bombing. Stations with single-tower trans- 
mitters are spaced close together and per- 
mit fixes within a matter of yards. Both 
the long- and short-range systems were 
originated by the British and improved to 
their present state of efficiency by Ameri- 
can technicians. 

(Continued on page 218) 


H 
H 
H 
H 
H 
H 
H 
H 
i 
H 
H 
H 
H 
H 
H 


214 Buy War Savings Bonds and Stamps regularly. 


POPULAR SCIENCE 


Guarantees better and 


smoother performance or 


double-your-money-back 
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What 


aircraft 


every 
engineer 


hnows 


(The following message is taken from a 


advertisement entitled, “The Joker in 


saw 
the inside of a wind tunnel énows what 
the joker in Air Power is. 


E™ AIRCRAFT engineer who ev 


‘The joker in Air Power is 11Me—the heart- 
breaking months and years it takes to design, 
to build, and to perfect a plane to the point 
where it becomes an efficient, service-tested 
battle plane, ready for action 


In aerial warfare, the nation that depends 
on mere quantity and present-day superiority of 
its planes cannot win. That is one reason why 
Germany lost. 


in aeronautics is now so rapid that 
hottest”” combat plane is virtually 


Progr 
today’s 


Fort Worth, Texas Louisvil 


recent Consolidated Vultee magazine 


wer,"! addressed to the American public.) 


obsolete tomorrow. It must be replaced, with 
all possible speed, by new planes now on our 
drafting boards, in our wind tunnels, or under- 
going test flights. 


‘These are facts which an alert America 
should not, must not, forget. 


Research and development in the field of 
aeronautics is an insurance policy on the life 
of the nation. 


And we must not let a single preminom lapse! 


Let’s keep America 
strong in the Air! 


Ky. Allentown, 


New Orleans, La. 


Wayne, Mich. 
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Here’s the Patented 


CONSTRUCTION 


PREZ 
It’s 


yHIS ° 
WERE ANTEE! Top, Bottom and Sides 
6 Pies 
cae witl give YO! And it’s 
EO new corm: 
je flashlight Power is sealed in—your flashlight works when you 
ramges 8 eve need it, even for years and years. 
yo 
‘ence by cor Ingredients are sealed in—your flashlight is pro- 
sion, veokoge of tected against ruinous corrosion and swelling of 
ating ot ths cells (see guarantee). 


LEAKPROOF call! 


MADISON 4, WISCONSIN 
OTHER FACTORIES AT CLINTON, WATS = LANCKSTCR ONUE © S1OUE CITY, (DHA = FORD QU CAC, WIS.» MILWAUREE WIE ~ KANSAS CITT, WO. 
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“inside story” 


of the waterproof 
watch you never 
have to wind! 


You'll tell accurate time with this Croton 
Waterproof Aquamatic. But you'll never 
have to wind it, because it winds by 
itself! The natural motions of your wrist 
do it. Therefore, your watch is always 
wound — always on time. 


ACTUALLY 13.5% MORE ACCURATE 


A famous laboratory proved it. Three Croton 
‘Aquamatics ino 30-day comparison test were 
Feported 13.5% more accurate than the aver- 
age of nine wellknown stem.wind watches 
when checked against @ standard time signal. 
You've dreamed about this kind of “automatic” 
fimekeeping—now you can have it! 

This Croton has everything. Weor it when you 
bathe or swim, it’s waterproof —shock resistant, 
tarnish proof. weep second 
hand, unbreakable crystal. Everythi 
in a fine 17-jewel watch (plus self-winding) for 
only $49.50. rea, tax tn 

u P. S. Write for Booklet 320. 

i Croton, 48 W. 48th St, N.Y. 19 


Cott? 


WATERPROOF AQUAMATIC 
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Radar Sees the Invisible 


(Continued from page 214) 


The basic radar equipment for distant 
reconnaissance and navigating is known as 
the ASV (Air to Surface Vessel) search 
set. This employs the fully rotating dish an- 
tenna mounted in a radome. For this type 
the RO has a circular PPI (Plan Position 
Indicator) scope that provides him with a 
maplike representation of the area below, 
clouds and darkness notwithstanding. The 
operator can discern land features such as 
peninsulas, headlands, or islands as far as 
150 miles away; ships can be picked up 50 
miles distant, and a fleet can be spotted at 
twice this distance. A switch is used to 
open the center of the scope to reveal the 
detail of targets close at hand. The newer 
ASV sets, are so sensitive that a well- 
trained RO can detect cloud formations and 
weather fronts. 

‘The use to which this search set can be 
applied in bombing should be obvious. In 
the dark of night, in fog, or through heavy 
layers of clouds, the PPI tells the operator 
what is below and thus enables him or the 
navigator to see landmarks and spot the 
bombing target. The regular search set. is 
used for these BTO (Bombing Through 
Overcast) operations, in combination with 
an H2X ranging unit and a bomb computer 
that is part of the Norden bombsight that 
accomplished such accurate visual egg-lay- 
ing. 

‘The city that is the target can be picked 
up 50 miles away by the radar operator in 
his PPI scan. He directs the pilot over the 
intercom during the bombing run. As the 


| blob of yellow light and shadow that form 


the target's pattern slide beneath a head- 
ing line and ranging circle that are pro- 
jected onto the PPI screen, the RO keeps 
the bomber on course. When the line and 
circle intersect, he releases the bombs. The 
“eggs” can also be set for automatic release 
when the proper point is reached. 

In October 1944, when Flying Fortress 
pathfinders led the formations to raids on 
Vienna, Klagenfurt, and Munich, the Ger- 
mans found out that no respite was to be 
gained from cloudy skies over the Reich. 
The Japs have since found out that even 
their foul brand of weather is no guarantee 
against Superfortress visits. “Micky,” as 
the American version is called, is good for 
BTO missions anywhere from 12,000 feet 
to altitudes above 40,000 feet, if we ever 
have to fly that high. 

Another technique was developed by the 
medium-bomber men of the 5th Air Force 

‘Continued on page 222) 
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HERE'S MORE PROOF OF CHAMPION'S 


PRESTIGE 


© The perfect safety record established by Western 
Air Lines—the nation’s oldest—during over three y 
of pioneer service to arctic war fronts under the Alaskan 
Division, of the AAF Air Transport Command, is officially y ) 
credited to “efficient maintenance and efficient schedulin, dp 
Moreover a plane average of 15.9 hours per dayin 
service was set, and that over rugged 


tion record which 
again establishes 
the characteristic 
dependability of Champion Spark Plugs. SYAMRC I weal 
© This and hundreds of other extreme wartime serice™ 
in which Champion Spark Plugs have distinguished themselves “ 
provide solid evidence of their better performance and greater 
dependability. For the Champions you buy for your car today ~ 
‘are products of the same research, same basic materials 
and same precision and engineering standards as the aircraft ‘wm ©) 
types, used with such conspicuous success in military and 
commercial aircraft. When you need new spark plugs demand omar rus C) 
dependable Champions. 


CHAMPION SPARK PLUGS 


CHAMPION SPARK PLUG COMPANY,;TOLEDO 1, OHIO 
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TO EVERY NOOK AND CRANNY 


Ta your bedroom colder than you like it 
on winter mornings? Is your bathroom as. 
warm as you would like it for the early 
morning shower or the evening tub? Are 
your halls drafty and cold? Chances are 
that your home suffers from one or more of these 
discomforts, which are impossible to cure with 
the present “on and off” control of heat supply. 


Bat cheer up! There is good news ahe 
Moduflow, the amazing new control system 
developed by Minneapolis-Honeywell, will 
provide a continuous flow of modulated heat 
to every nook and cranny of the modern 
home. It can be easily and ifiexpensively 
installed in your present automatic heating 
system, whether coal, gas or oil. 


Before you build your new postwar home, 
‘or modernize your present one, be sure 

to investigate Moduflow. Mail the coupon 
today for the interesting booklet, “Heating 
and Air Conditioning the Postwar Home.” 


2912 Fourth Avenue South 


i 

| i b Aveno | 
| FREE Minneapolis 8, Minnesota | 

Please send "I in 

| antalya ad ea 
iia 

i 

i 


State. 
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H. C. RAPP USES HOME SHOP 
for VITAL WAR PRODUCTION 


How a hobby was put to the good use of 
making over 13,000 radio and special instrument 
parts is the interesting story of Howard C. Rapp, 
Mechanical Engineer of Cincinnati, Ohio. 


“Homestead Crafters” 
Before the war, Mr. Rapp spent many a 
ant and profitable hour working with his 
daughters on a variety of wood products, using 
the proceeds to add to his shop equipment. They 
were getting quite a reputation as the "Homestead 
fers.” 


‘When Uncle Sam asked home shop owners 

to use their tools and talents in war production 

Mr, Rapp tried, but could find nothing to do on 
his strictly woodworking equipment. 

Worked On Night Shift 

So he made the next best contribution and for 

15 months worked four nights a week and Satur- 

2p his upertne dayton obs 
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he could have plenty of work to do at home if 
he had a metal-working lathe. 

‘With orders in hand he went to the W.P.B., 
secured a priority, purchased an Atlas lathe and 
has been busy ever since. 

“My only regret,” says Mr. Rapp, “is that I 
did not make such’ a several years ago 
«+. I cannot speak too highly of my Adas, My 
work calls for close tolerances and I am able to 
carry out this work in a fast, precise manner.” 

tee 8 


With industry thoroughly sold on the value 
of subcontracting many men plan to fulfill their 
life's ambition —a small business of their own 
—after the war. If that is your plan low cost 
Adlas tools will help you get started with a small 
investment. 


@, ATLAS PRESS CO. 


(SS 955 N. Pitcher Street, KALAMAZOO 13D, MICH. 
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«e- Yet Have Lovelier Floors 


Simoniz Shines with- 
out Rubbing... 


Don't envy oth 
3 brightly spot 
‘of them—ond oh 


—no polishing—iust 
Then—P: I—Shimmering 
loveliness that lasts and tai 
hing Simoniz 


much like the original SIMO! 
long famous for enduring beauty 
‘en automo! Cleaning’s so 
A damp cloth whisks 
‘and your floors 


ine like new 
-Polishi 


! Sold by grocery, hardware, 
SELF-POLISHING 


S/IMOW/Z 


For Fioors 
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Radar Sees the Invisible 


(Continued from page 218) 


in the southwest Pacific for attacks against 
Japanese shipping. Their LAB (Low Alti- 
tude Bombing) equipment is connected with 
the plane’s regular set and consists of a 
computer, a tracking unit, and a repeater 
scope for the bombardier. LAB can be used 
from any altitude between 50 and 2,000 
feet at night or in conditions of low visi- 
bility. And no one knows better than the 
Japs, who tried to run merchantmen and 
warships through our aerial blockade, the 
efficacy of this automatic radar bombing 
apparatus. LAB is operated in much the 
same manner as the high-altitude BTO set. 

When enemy bombers attempt to at- 
tack our ships and ground installations, we 
put radar to work defensively. Mobile radar 
sets are hooked up with searchlight syn- 
chronizers called “comparators.” ‘The beams 
pick up the planes and aim the lights at 
them. Accurate antiaircraft fire depends 
largely upon accurate ranging and compu- 
tation of speed and direction. Radar can do 
this as no mechanical computers ever could. 
In the case of shipboard dual-purpose and 
automatic 40-millimeter guns, the addi- 
tional factor of the ship's pitch and roll 
must be taken into account. This is done 
through the use of gyro stabilizers that are 
hooked up to the radar fire-control equip- 
ment. Each type of gun aboard ship 
usually has its own set and antennas; there 
is one radar for the five-inch guns, another 
for the 40-mm. guns, and gunnery officers 
and radar operators and trackers for each 
of the sets. 

‘The story about radar being used to catch 
fish is credible because of the effect of micro- 
waves on the delicate sense organs of fish, 
but radar has been accused of much that 
is just not so, It will not make operators 
baidheaded or sterile, nor will it cause RO's 
to go crazy after being around the ap- 
paratus for a time. One woman in the West 
called a major of the 4th Air Force re- 
cently to complain that ever since the AAF 
put radar on training planes she had been 
having trouble. When the planes flew over 
her house, she said, their radar made her 
telephone hard to hear, made the bedsprings 
squeak, the radiators get noisy, and killed 
all the pretty fir trees around the house. 

‘When the time arrives for radar to cease 
killing either fir trees or Japs, it will be- 
come a boon to mankind in the one medium 
most essential to international goodwill and 
understanding—communication. 

On land, at sea, and in the air, radar can 

(Continued on page 226) 
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with a factory program 
for universal service 


fir 
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Henry Ford long ago declared: 
"A sale does not complete the 
on between us and the 
but establishes a new ob- 


service, precision tools, trained 
mechanics. From all over the 
world men came to the Ford 
plant for service method train 
ing. In a sense, they took with 
them part of the factory 
methods and ideals, and thus 
Ford service became universal. 
‘Through the development of 
special-purpose tools and scien- 
tific methods, Ford was first to 


make it possible for dealers to 
ive service measuring up to the 
to the 
y Authorized Ford 
Service dealers everywhere have 
ble a complete line of fac- 
pproved tools that mean 
finer workmanship, greater econ- 
for the car owner. And the 


to supervise the training of men 
who will use these tools. 


EXPECT THE “FIRSTS” FROM FORD! 


Buy War Savings Bonds and Stamps regularly. 


223 


Ingenious New 


Available Now to Industry in General 


New Shankless Roll-Forged Drill 
is Faster, Tougher, More Economical 


by Ford for wartime uses — 
dustry in general. “More holes 
this ingenious new Shankless 
two parts—the drill itself, and a removable taper shank, 
known as the “drill driver.” By this separation, costs to the 
user have been cut 20% to 30% under conventional taper- 
shank drills. In the conventional drill, the shank must be 
discarded when the point and flutes are worn out. Here, 
however, the drill driver is used throughout the lives of 
many drills. Shankless drills are roll-forged and twisted, 
unlike the machined manufacture of ordinary drills, for im: 
proved structure. 

Principal advantages are (1) Lower first cost. (2) Greater 
hole production because of greater strength. (3) Reduced 
breakage with tough “shock-absorber” neck. (4) Greater 
length of usable flute. (5) Greater scrap recovery value of 
unused portion of drill. 

Wartime advantages of Wrigley’s Spearmint Gum show 
how this quality product, too, can help industry—once it 
again becomes available. In the meantime, no Wrigley's 
Spearmint Gum is being made; and none will be made, 
until conditions permit its manufacture in quality and quan- 
tity for everyone. That is why we ask you to “remember 
the Wrigley's Spearmint wrapper,” as the symbol of top 
quality and flavor—that will be back! 


ble now to in- 
Jess cost,” is the claim for 
igh speed drill—made in 


You can get complete information from 
Republic Drill & Tool Co., 322 S. Green St., Chicago 7, Ul. 


Technical Methods 


Shankless Drill and “Drill Driver” 


Remember this wrapper 


L381 
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scene 
'§ conception of the closing 
fal old-time race against time 


CHANGING THE MEASURE OF RAILROADING 


It was September in 1886. All along the 
Cotton Belt, from Bird’s Point, Mo., to 
Texarkana, old spikes came out. Rails were 
shifted. New spikes sank home under swing- 
ing hammers. The entire railroad was 
changed from narrow to standard gauge 
over one week end. The Cotton Belt had 
stepped along with the times. 


This railroad is still stepping along. It is one 
of 83 railroads and major industries where 
General Motors Diesel locomotives are 
changing the measure of railroading. 


‘One More War to Win 
Buy MORE Bonds 


MULTIPLE UNITS 
DIESEL = 
POWER | ENGINES... 
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Ge re he eee 


Buy War Savings Bonds and Stamps regularly. 


Watch what happens when complete lines 
and systems are GM Dieselized. Far faster 
freight hauls. Quicker, more comfortable, 
and more reliable travel for passengers. 


And reduced maintenance by sturdiness that 
goes a million miles or more without major 
overhaul! 

Yes, the measure of railroading is changing 
— for the better. And GM Diesel locomo- 
tives are helping to bring about this new 
benefit for the railroads, for the country, 
and for you. 


... ELECTRO-MOTIVE DIVISION, to Groves, m. 


Up te 200 47) . pereouT DIESEL ENGINE DIVISION, Deteit 23, Mich 
Up te B00 MP 
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Make this simple test! See why you 


with the genuine ESTATE 


HEATROLA HEATER 


Turns waste into 


warmth. Only the gen 
Before you buy any 
home heater see 
the genuine Estate tly over the flame 


Heatrola Heater 
the recognized leader 

for over 20 years. Circulates healthful warmth 
throughout the rooms...makes less fuel go farther. 


THE ESTATE STOVE COMPANY, Hamilton, Ohio 
Your best buy is the best you can buy 
++-the genuine 


ESTATE 7/77 HEATER 


FOR COAL, WOOD, OIL 
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Radar Sees the Invisible 
(Continued from page 222, 


be applied to all sorts of postwar transpor- 
tation. It will find its widest application in 
the aviation industry, because of the three- 
dimensional character of flying. The CAA 
is experimenting at Indianapolis with a com- 
mercial adaptation of the “BABS” (Blind 
Approach Beacon System) device used by 
the AAF and Navy for landing planes in the 
thickest pea-soup fogs. Airport control of- 
ficers can be provided with a large master 
scope that will show, even in bad weather, 
all planes in the vicinity of the airport. Air- 
liners and personal planes can carry their 
own navigating and detection equipment to 
make flying safer and easier. 

Steamships equipped with radar naviga- 
tional and detecting devices can maintain 
faster schedules in bad weather, locate ice- 
bergs and other obstructions, pick up shore 
lines and shoals, and check on the location 
of other vessels to avoid collision. 

Railroads can apply radar for signaling, 
the automatic stopping of trains when 
tracks are obstructed, and locating trains 
on a master board in the dispatching and 
traffic-control offices. 

Autoists may find that radar devices will 
enable them to drive at reasonable speeds 
through fog and storms. One unit might 
serve as a guide to keep the car on the road, 
flashing a warning light when the driver 
gets too close to the edge; another would 
scan the road ahead for obstructions or 
other cars. 

Manufacturers can apply radar in a num- 
ber of ways. Fisheries can make use of the 
devices—and certain other apparatus which 
is not strictly radar but closely allied to it 
—to locate and catch schools of fish with 
this “electronic bait.” 

Indeed, radar may be the most significant 
contribution to the amazing new electronics 
industry that bids fair to become one of the 
keystones of modern living. 


MAGAZINES FOR NAVY MEN 


The Navy is sending free “Overseas Edi- 
tion” kits of current magazines to thou- 
sands of land stations and ships at sea, 
ond asks reloti ‘ond friends of Navy 
personnel and Seabees not to send private 
subscriptions to the Pacific, This will (1) 
ease the tremendous mail lood, (2) permit 
letter mail to go through quicker, and (3) 
sive our fighting men newer magazines. 
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iJ 
Coming: NEW ELEMENTARY TRAINER 
FOR SCHOOL USE 


Tus war has proved the extraordinary value of training devices 
—in saving lives, time and money. Our fighting men are the best-trained 
in the world, due in no small measure to these devices which simulate 
military problems and help to teach their solution. 

The Link was the first training device to simulate the character- 
istics of an airplane. It is the standard trainer for all pilots of our air 
forces and commercial air lines. Twenty years of experiment and 
engineering have brought it to a high degree of perfection. 

Now Link engineers have developed a new Elementary Trainer, 
ideal for school and classroom use. It enables students to study the 
basic elements of aviation—safely, on the ground. It is areal Link, with 
all the flight-like features of the standard trainer. Yet its cost will be 
well in range for school budgets. It will be available soon after war- 
time restrictions are removed. 

May we enter your name for descriptive literature, to be sent you 
as soon as it is off the press? 


Link Aviation Devices, Ine. 


BINGHAMTON, NEW YORK 


MAKERS OF LINK TRAINERS, CREW NAVIGATION TRAINERS AND 
OTHER DEVICES CONTRIBUTING TO THE SAFETY OF FLIGHT. 
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NEW X-ACTO TOOLS TERRIFIC SENSATION 
IN HOBBY AND CRAFT FIELD 


/ Ye, sac te 
RZ 6, qoot-cctiog, tavtity 
CZEA first quality sandpaper. 6 
<7 i), iis é pate 


Xe 


[= Movable guide regulates 
Y} width, Use with X-acto 


ma 


WHEN YOU NEED A KNIFE 
YOU NEED X-ACTO 


‘Always sharp, always ready. Three easy-grip 
knife styles. Eight scalpel-sharp blade designs, 


the 
gical steel single-bevel 
(tsman's de- 


light. Complete $1.00. 


multitude of jobs better, faster, safer. 


All-metal tool takes any 
smallest needle 
up to 3/32” diameter. Free 
wheeling knob, diamond 
knurling on handle 


KNIVES assure 
easy manipulation with fine 
gers. 75¢. 


&TOOLS 


Wines alll 
re u a 7 


pensable. Easy-grip dur- 
]) aluminum handle holds 


f, dlade always taut. Blades 
* are sharp and efficient, re- 


At better hardware, hobby, and gift shops 
or if not available write direct to 


X-acto Crescent Products Co, Inc. 
440 Fourth Ave, NewYork 16, N.Y. 

X-acto Knives and Knife 
From 50¢ to $5.00 

SEND FOR THESE HELPFUL HANDBOOKS 

(1) Boat Whittler’s Handbook. (2) How 

to ‘Model Planes. Full of 
helpful ideas. Only 10¢ each: 


j 
; 
4 
4 
4 
Yj 


Vantin, Cee 
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NOW —YOU CAN "DO IT YOURSELF" WITH THE 


7 


y 


- 4 4 P 4 7 | 


Here's the trigger-quick way to 
do your own soldering and braz- 
ing at home. For instance: for 
REPAIRING ELECTRIC APPLIANCES, KITCHEN 
UTENSILS, PLUMBING LEAKS, RADIOS, RE- 
FRIGERATORS, GARDENING EQUIPMENT, 
HOUSEHOLD TOOLS, ETC."go gunning” 
with the magic Century Gas Gun! 


The Century Gas Gun was 


developed co meet the demands 

of War Industry for soldering 
and brazing equipment to speed up 
production. Now, for the first time, 


Gas Gun is absolutely unique—there’s 


with economy, too! For, thanks to the 
Century Gas Gua, you can now do 
101 home repair jobs yourself, The 
money you'll save on just one job 
will more than pay the total cost of 
the gun. Use the handy order-coupon 
below for quick action! 


% Gun with enough fints for over 2.000 
lightings If you wont the reguiotor hose, 
clomps ond extension nozzle, send $17.30 
Sdaitional Your local gas distributor con 
Nopply necessary acetylene tonk 


FOR AUTO REPAIR 


FOR HOBBY SHOP 


Ua 


it. Anybody can operate it— 
with ease, speed, safety. And 

SAY KAISER SHIPYARDS 

se GENERAL ELECTRIC... 

ALUMINUM COMPANY OF AMERICA... 

ond hundreds of other big users, The 

Gas Gun the SAFE way to do all 

home repair jobs that call for soldering 

or brazing, Saves gas, soves time! Be- 

cause it’s automatic! Pull the trigger 

‘and it lights. Release the trigger and 

shuts off. Always ready for action! 
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SSE BBP 
FOR IMMEDIATE DELIVERY 

MAIL THIS QUICK-ACTION, MONEY-BACK COUPON 

Century Aircraft Company, Gas Gun Divi 

5603 Century Boulevard, Los Angeles 43, Californi 


Pleote ship me, oll chorges prepaid, 
Century Gas Gun complete with Ants, $19.59 Qa 
Century Gos Gun,reguiater, hore, clamps ond extension nozzle, $36.80 C] 


mittonce ottoched—with the express understanding that if, after 10 days’ 
‘Wiel, |_am not thoroughly stiatieg, | will elven the equipment and get my 
‘money back preferred, order COD, In tho! cate, you pay shipping charges) 


NAME 


STREET. 


cry. ZONE STATE 


s Box “ Superrenches,” 
head walls, permit fast and 
yhere clearances are I 


th these wrenches 
ited to as little 
ch ofa full turn. 


DROP FORGINGS AND DROP-FORGED TOOLS 
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(Continued from Page 80, 


Radiations are known to affect living 
matter. Radium and X rays, for example, 
have been used in treating cancer. Hence, 
some of the biophysical effects of atomic 
explosions may be beneficial. But others 
may be gruesome. Persons far enough from 
an atomic explosion to escape instant death 
may be fatally injured internally; rescue 
workers hastening to the scene may also 
be injured, unless ways are found to 
decontaminate such areas. Popular Science 
Monthly's editors are confident, neverthe- 
less, that scientists can learn to control this 
new source of power as they have con- 
trolled fire and electricity. 

“We have been able to harness this tre- 
mendous energy in a small bomb,” says 
Sir John Anderson, who supervised British 
atomic-bomb research as Chancellor of the 
Exchequer under Prime Minister Churchill. 
“That is for war. The first thing now is 
for the scientists to discover how it can 
be harnessed for the beneficial purposes 
of peace. That will be a long job.” 

As recently as June 1940, authorities es- 
timated that it would take more than 191 
years to make a single gram of concentrated 
uranium 238, the source of energy reported 
to have been used in the production of 
the annihilation bomb. How much has been 
produced is still a top secret, but this can 
be said: Much more than 191 years’ work 
has been done in five years. 

The combined efforts of the leaders in 
many scientific fields, from many nations, 
and facilities of many great American in- 
dustries have made the employment of 
atomic energy to shorten this war possible. 
Those same efforts and facilities can con- 
tribute much more to the world. 

“A door has been opened in the world 
of science, and what may be on the other 
side is still to be seen,” says Sir John 
Anderson. Popular Science Monthly hopes 
to describe that scene to its readers as rap- 
idly as developments make this possible. 
Its editors hope, too, that readers of this 
magazine will be stimulated to contribute 
to the new era of science that dawned on 
August 6, 1945. By splitting the atom, man 
may have united the world, 
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Rugged Construction of the U. S. Navy’s Grumman 
Hellcat Helped Bring This Pilot Back to Fight Again 
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AIRCRAFT ENGINEERING CORPORATION, Bethpage, L.I.,N. Y. 
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CRAFT SKILL 


Write on steel... engrave on 
gloss, plastics... slice into 


BURGESS 
vibro-tool 


rs Regil:S.Pet.OFt 


How Does 
Your Motor 
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of SLUDGE 


© Get rid of 

sludge. Keep your SiZE/HOTPLATE WITH 
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| 


Pepping up motors 


A clean motor means longer 
motor life. Desludge and 
your motor with 


LUBAID-T, 
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J. W. SPEAKER CORPORATION 
Weit St., Milws Wisconsin 
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Chy Speed Nude are FIRST utith alt, fie 


ay Dd 


MANAGEMENT § 
‘ 


URCHASING 


TIME STUDY AND COSTS 


FIRST with Engineering because SPEED NUTS 


meet any assem- 


FIRST with Management because SPEED NUTS 
are time-tested, vibration-proof fasten 
improve the quality, and prol 
the finished product. 


NOTHING LOCKS LIKE A SPEED NUT 
TWO distinct forces ted on the screw, os @ 
costs, re SPEED NUT is tight 
id are DELIVERED on time, First, @ compensating thread lock, ax the two orched 
2 unlimited. prongs move inward to lock agains the root of the 
FIRST with Production because SPEED NUTS screw thread. These free-octing prongs compensote 
eliminate extra handling of production parts, for screw thread tolerance variations. 
Second, @ self-energizing spring lock, creoted by 
the compression of the arch in both the prongs and 
FIRST with Time Study and Cost because bore. The combined forces of the threed lock ond 
SPEED NUTS slash total net assembly costs to spring lock definitely prevent vibrotion loosening. 
@ fraction of other assembly methods. 
Investigation will ve that SPEED NUTS 
should be YOUR first choice, too. Write for 
information today. 


TINNERMAN PRODUCTS, INC. * 2022 Fulton Road, Cleveland 13, Ohio 
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“DUSTLESS” SWEEPING 
SIMPLE AS THIS 


Muwaunee Dusmiess 


BRUSH COMPANY 


528 N. 22nd Street + Milwaukee 3, Wisconsin 
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GI's Fight in Armor 
(Continued from page 77) 


Improvement of all body armor, includ- 
ing that used by flyers, is going on all the 
time. Two standard vests for airmen, made 
of overlapping two-inch-square plates of 
Hadfield manganese steel in fabric pockets 
attached to a backing of nylon canvas, now 
are being produced. One of them, worn by 
bomber navigators, bombardiers, and gun- 
ners, weighs 17% pounds, and protects both 
the front and the back of the wearer's torso. 
The other, worn by pilots and copilots 
whose backs are protected by armor-plate 
seat backs, weighs 7% pounds and protects 
only the front of the body. Pilots and others 
who normally remain seated during flight 
wear groin armor which weighs 15% pounds 
and gives maximum protection to the abdo- 
men and thighs. Other crew members wear 
either of two models of armor aprons, one 
of which weighs about seven pounds and 
the other about five pounds. The pieces 
making up the various protective combina- 
tions are attached to one another by quick- 
release fasteners which are connected by a 
rip cord. A single jerk frees the wearer. 

‘One innovation now being tested in serv- 
ice is flyers’ armor that combines an in- 
creased area of protection with an im- 
portant decrease in weight. 

Seventeenth-century military men who de- 
cided that improvements in firearms had 
made armor a useless and dangerous en- 
cumbrance must be stirring uneasily in their 
graves. 
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perfect flame control 
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Design engineers looking for peak efficiency 
and long life in fractional H.P. motors, will 
pick a QUIET motor—a BALLENTINE 
MOTOR. Because only skilled craftsmanship, strict adherence to 
close tolerances, precision dynamic balance plus modern manu: 
facturing methods and equipment can produce a truly QUIET motor. 
In BALLENTINE MOTORS, the 
engineer finds all these factors—at BALLENTINE 
their best—combined with suitable 
mechanical and electrical design. Quiet 
BALLENTINE MOTORS are available 


in ratings from 1/1000 to 1/6 H.P.— 


MOTORS 


adapted to your specific application 


Write for descriptive bulletin. 


BALLENTINE MOTORS 
WMauufactured by 
RUSSELL ELECTRIC COMPANY 


358 W. HURON STREET, CHICAGO 10, ILLINOIS 
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to smoke 


nch-made by 
stylists who never repeat them- 
No two ever alike 


+++Carved from the largest 
stummels of selected imported 


Bruyere, so as to give the 


cooler smoki irger bowl... 
Lightweight and broken-in the 


t it is filled 


aflame. 


Pipe illustrated, $8.50. The CUSTOMBILT 

Pipe collection includes a cwide range of 

styles at $5, $7.50, $8.50, $10,812.50 and 

up. All packaged in handsome gift boxes. 
Only at Better Stores. 


CUSTOMBILT:-> 


John Hudson Moore, Inc., 653 Filth Ave., N.Y. 22 


Fine English Pipes end Sportsman Toiletries for Men. 
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Kickless Cannon 
(Continued from page 87) 


‘The 75, too, can be loaded and fired by 
two men, but in many situations the heavier 
ammunition—each round weighs 14.7 pounds 
—would make the assignment of additional 
ammunition carriers necessary. 

The 57 can be fired from the standing, sit- 
ting, and prone positions, or it can be rested 
on the standard .30 caliber machine-gun 
tripod. The 75 normally is fired from a tri- 
pod, but in an emergency can be fired from 
a mound of earth. 

‘Three kinds of ammunition are being used: 
high-explosive, for use against personnel, 
unarmored vehicles, and such targets as 
light field defenses; high-explosive antitank 
shells for use against tanks, pillboxes, and 
the like; and white phosphorus, good both 
for smoke and against personnel. The high- 
explosive projectiles have very sensitive 
fuses. They will detonate on touching foli- 
age. That makes the recoilless gun an effec- 
tive weapon against tree-sitting sniper: 

The idea of the recoilless gun was con- 
ceived by, and the weapon developed under 
the direction of, the Small Arms Develop- 
ment Division of Army Ordnance's Research 
and Development Service. Engineering as- 
sistance was given by a number of indus- 
trial concerns. 

‘The weapon is so new that a doctrine for 
its tactical use has not yet been formulated. 
‘The organization of recoilless-rifle infantry 
platoons, with a firepower equal to, or even 
greater than, a field-artillery battery is pos- 
sible. It may be that the application of the 
principle will have a profound effect on the 
development of all artillery weapons—for 
aircraft, antiaircraft, and naval as well as 
field-artillery fire. 

‘The recoilless gun is not an unmixed bless- 
ing to men at war. While its muzzle velocity 
is far above that of the bazooka’s rocket 
projectile, it is half or less that of an ordi- 
nary fieldpiece built to take the backward 
kick of propellent gases, That means a re- 
duction in range and effectiveness in the 
delivery of explosives on a target. 

But as a way of boosting the firepower of 
the infantry, its success has been unques- 
tioned. One excited Jap officer on Okinawa, 
practically catapulted into the arms of his 
enemies by gunfire, jabbered away at the 
interpreter, demanding apparently that he 
be shown something. The interpreter and 
the intelligence officer finally gathered what 
he wanted. He was interested in only one 
thing—the new American artillery that 
popped up anywhere and everywhere on the 
battlefield and broke all the rules of heavy- 
gun mobility—DEVON FRANCIS. 
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“Ee gehen 


There are two kinds 
of sighs in a pipe bowl... One 
is a sigh for something better 
the other is a sigh of con- 


* THE BLEND OF 4g 


Ava 


A MAN’S BEST FRIEND 


is his “t ravelo” Knit Jacket 


by Revere 


“travelo's" been keeping millions warm 
ever since you were knee-high to an icicle! 
Wear a “‘travelo” Knit Jacket or Vest in- 
doors and outdoors. The old favorite style 
is still smart as ever. 100% virgin wool .. . 
they hold their shape 


cos...Full-bodied but mild 
with the tranquil bouquet of 
harmonious proporti 


fo" 


PIPE MIXTURE 
The Champion of Blends 


Be ANT vac 


REVERE KNITTING 
Sportsweat— 
Mart, Chicago + 608 So. Mill St, Los Ang 


tions, Reeves 
jovernment 
strength 


smartly, 
to get thi 
variety of ef 
ing. Demand 
duol Shrinkage less than 19% 


s outstanding 
‘olors in post-war worl 
it ofter Victory! 


 eloth- 


REEVES ee J | 


54 Worth Streat, New York 13,N.¥. \— 
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‘THE SPHINX USED 
TO LOOK DOWN UPON: 


LHS has never turned 
out better pipe 
in the 50 years of LHS pipe-making 
And yet 


overseas as well as civilian needs, 


F more pipes, 
‘0 great is the demand for 


tocks are often de 


that dealers 
pleted. But things look better 


More LHS pipes are getting 


nd. If your dealer ha 


n't 
favorite model today, 


LHSisworth waiting for 


) tomorrow. An 


Antique Finish 


WPIRTED 
BRIAR 


Anon loin Fish 
Dorent of other 
‘iso LHS hondiome models 
Sterncrest 14K 
Speciolly selected 
imported brior 
TAK gold baad 
Plain and antique 
Anishes - . $7.50 


Reg U.S. Pat OF, 


FREE—"Poioters on Pipes”—Write 
L&W STERN, INC., Stern Bidg., S6 Peart St., Brooklyn 1, H.Y. 
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The original hand tool and today’s finest for pre- 
cision work on any metal, alloy, plastic, wood, horn, 
bone, glass, etc. Fits your hand comfortably, per- 
fectly balanced, weighs only 12 ounces—it’s the 
“non-fatiguing” tool. And Handee’s usefulness i 
‘as extensive as the number of quick 
and easy-to-change accessories you 

‘own...choose from more than 300 

in the Chicago line. Operates on 

AC or DC current at 25,000 r.p.m. 


UT 

F sEAL O! FTS A . 
TER'S DRAFTS AND pp 

EWI FUEL BILLS — Wry)? 


“HALK-HORD 


SEAL CRACKS QUICKLY, EASILY, 
WITHOUT TOOLS ‘ 


Kalk-Kord, ‘he original non-hardening caulking 
compound {n soft, ropertike form, enables you to 
‘tiectively seal window and door frames, cracks and. 
review, Incde oF out 

Just press Kalk-Kord into the crack or hole with 
fingers; no tools required. Kalk-Kord will not hard 
fens check,or crack: It seats tightly and stays tight. 


Don't 


‘winter's cold right now. It cuts 
heating bills; saves cleaning of 
walls and drapes due to soot 
and dust, Use it also to plug and 
‘seal holes in wood or plaster. 
Kalk-Kord is waterproof and | 
can be painted over at once, 
if desired. 

Packed in convenient rolls, 
ready for use—neat and clean 
to work with. Anyone —and 
everyone —can use Kalk-Kord. 
Get a box today. 


PRESSTITE ENGINEERING COMPANY 
3976 CHOUTEAU AVE. » ST. LOUIS 10, MISSOURI 
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“That was the day 
you Got the Limit...“ 


“'... Remember, Joe, it was one of the best shoots we 
‘ever had. They started coming over early and you got 
two sets of doubles out of the first two flights. You 
‘really folded “em up!” 
“You bet | remember . . . thot was the day I used my 
STEVENS 620 Pump for the first time and found out 
what o difference its perfect balance, split-second speed 
‘and smooth, straight-bock action made on that all- 
important second shot.”* 

nH FF: 
Joe's right! The right gun mokes o difference! Ever since 
STEVENS pioneered the development of repeating shot- 
‘guns nearly 40 years ogo, STEVENS “pumps” have been 
fomous for sweet hendling, dependobility and value. 
J. STEVENS ARMS COMPANY, Chicopee Falls, Mass. 
Division of Savage Arms Corporation. Manufacturer of 
‘STEVENS ond SPRINGFIELD Rifles and Shotguns. 


STEVENS 


PIONEERING BETTER GUNS 
‘AND GREATER VALI E1864 
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Anco RAIN-MASTER 


“Dead - Locker” 


WINDSHIELD WIPER 
ARMS and BLADES 


BLADE SNAPS _ON7:: 
STAYS PUT 


\ CAN'T FALL OFF 
_ CAN'T BLOW OFF 


(s war-born invention—by ANCO—first} 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them. But he forgets to re- 
mind you? Too busy? It's the war! 
You can’t shoot him for that. 


ENTS 
MAKE JO 


After all, it’s your car to protect. So 
youremind bim.GetRAIN-MASTERS 
. . « patented features . . . original 
equipment on many makes of high 
grade peace-time cars... used on our 
fighting tanks and trucks and ships 
and bombers too . . . because ANCO 
RAIN-MASTERS clean quicker, 
clean cleaner... last longer. May 
save you a costly smashup. 


Ask for RAIN-MASTER Windshield Wiper 
‘Arms and Blades next time you buy gas. 


THE ANDERSON COMPANY 


Established 1918 
GARY, INDIANA 
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NEW PENETRATING 
LIQUID INSULATION 


PIB, new miracle liquid insulation, moisture-proofs the igni- 
yystem on motor cars, motorboats, planes. It makes 
jes last longer by fighting corrosi 

PIB seals worn insulation, helps 


1 TREATMENT FOR 6-MONTH SAFETY! 
Jor. bottle...75¢ 4-ox. bottle... $1.50 
Send TODAY for FREE booklet on PIB 


U.S Ipductrial C Inc. Dept. B-, 
G5 EE‘tdnd Streets New York Ire 


USI Product 


FLEA POWDE 


STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 

POCAHONTAS FUEL COMPANY INCORPORATED 

341 EAST 13131 STREET © CLEVELAND 


‘Steet, rare EI Parone 
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Delta Homecratt* Bees) brand X-1-2 
Power Tools 5 Power Tools 


Advanced Engineering of the Delta tools 
helps you get greater operating satisfaction 


Precision-ground Shafts. These are shafes 
built to rua without aay “wobbling” 


4 Delta’s industrial-type con- 
4 ‘which might throw off Jour’ measure- 


struction features help assure 
you of accuracy, dependa- 
D bility, safety, economy: 


Lubricated-forlife Ball Bearings. You 
don't have to worry about oiling these 
ft bearings — they're lubricated for life 


Dynamically-balanced Pulleys. The pul- 
leys which transmit the power from your 
motor to your power tool ate balanced 
to help eliminate annoying, damagiog 


In selecting any power tool, it 
Pays to choose Delta, to get built- 
in values like these. 

So to enjoy a full measure of 
the pride and pleasure that arise 
from the deep satisfaction of using 
quality tools, include famous Delta 
Homecraft Power Tools in your 
woodworking hobby plans. 

Right now, save for your happi- 
nest — and cam. the fight to en- 
joy it — by buying and holding 
War Bonds, 


cr ‘when they leave che factory. And they 
ben} are double-sealed against harmful dust, 
Tools to assure you of longer bearing life. 


Preloaded Bearings. This is the resul 
The line of Delle Tooke anufact 

Includes Dette Serll Sow, that reduces the “play” ia the bearings, 
Delta Bond Saw, Della | to help you enjoy long-time operating 
Circular Sew, Delfe Lathe, eBiciency and accuracy. 

Delte Drill Prees, Delle 


assurance of producing finished pieces 
exactly according to dimensions. 


THE DELTA MANUFACTURING CO. 
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Clean Rust Out of 


Your Radiator 


Now's the time to rid your cool- 
ing system of rust, scale and 
er before the cold weather 
feis in and you have to add anti- 
‘t wait for the big 

the job now, Du Pont's 

wally di rust— 

harm- 

metal 


THEN KEEP RUST OUT 


After cleaning out the cooling 
system, you can stop more rust 
forming—and_ prevent acid, too 
—by pouring in a can of 


DU PONT 
Acid and Rust INHIBITOR 


PREVENT RADIATOR LEAKS 


Make the cooling system of yc 
“PROOF. D 

anti-freeze see 

Can stop the leaks, and keep them sealed, 

by pouring into the radiator a bowle of ay 


DU PONT ae 
Cooling System Sealer 


a PONT 
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ANGLE VISES 


For MILLING—DRILLING—GRINDING 
FITTING—FILING 


Solve Difficult Angle Jobs 


it 
{oecked. Jaws hardened steel 
Frolnia on epooveds. Sines 


Dosing 8-28 ““Super- fortress” 


dentaaiatinetontrti: $900 


trace ne buper CONDOR Bearer, oilder, CD xut £3010, 3-00 


ert 
= = Ss 

=< Becuine ="powt- 
BLACK WIDOW C-D Kit T-155 $150 catitoa a 5c 


CLEVELAND MODEL & SUPPLY’ CO. 
‘ 4508ES6 Lorain Ave., Cleveland 2, Ohio, U.S.A. 


Cracks and nicks can be 
filled with PLASTIC 
WOOD, then refinished 
like new. At Paint, 

pasiiarss 10¢ Stores. 


under all kinds 
of conditions!" 


Pvt. Jim O'H,, writes from the Pacific area: 
inthusiast Magazine. It 
brings back jes of the days we all 
enjoyed so coming overseas, 
T've seen how 
under all kinds possible conditions. 
T've ridden your military model 45 through 
many miles of swamp and jungle — have 
seen them under enemy shell fire and not 
once have they to complete their 
ns. You can be sure that w! 
postwar Harley-Davidsons roll off the 1i 
TU be first in I 


Thanks, Pvt. Jim O'H. — we know all you 
fellows are looking forward to the days 
when you can again enjoy race meets, hill- 
climbs, endurance runs and other fun-packed 
motorcycling events. Like you, thousands of 
motorcycle fans hav 


Ze 
— 


Sis 


Please send at once free copy of 24-page \. >” 
"Enthusiast" Magazine, filled with motor 


HARLEY-DAVIDSON MOTOR CO. SE 
Department PS, Milwaukee 1, Wisconsin \ 
cycle action pictures and thrilling stories. 


Cy SR — 
ee ee a 
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HAMMERS = 
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NAIL HAMMER 


BALL PEIN HAMMER 


HALF HATCHET 


HATCHETS = 


Buy War Savings Bonds and Stamps regularly. 


SLEDGES 


PICTURE OF AN OLD BRUSH 


‘This was a discarded brush, stiff with paint used 
in 1938. Dic-A-Doo Paint Brush Bath has recon- 
ditioned it... restored to the"100% bnitle,” the 
original flexibility and spring. 
A.good brush deserves good care and the present 
“War Emergency” brush requires it. Keep them 
clean the safe way with 


DIC'A “A: ‘DOO 


Tai at Hardware, Paint, Grocery 
and 5-&-10¢ stores 


Patent Cer 


5¢-10¢ size Kak / 


After War 
THE WORLD'S SAFEST ELECTRIC JIG 
SAWS will again carry the name: 


NERD 


SYNCRO DEVICES, 


FERNDALE 20, MICHIGAN 


REPAIR FURNITURE 
WITH HIDE GLUE 
like the best furniture 


led ints. 
FRANKLIN 
eee 


See Yor Yaint te. The 
Shee Got "Columbus 3," Ohio, 
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TOOLS TO FIT 
THE TASK 


one thing in common 


QUALITY 


From the powerful, smooth-acting spiral 
ratchet models to delicate jeweler’s sizes, 
there’s a Millers Falls Screw Driver to fit 
every job. Each is the best for the task; 
each a tested, balanced, long-lived tool 
which you will keep and use with pride. 

Today, more and more Millers Falls 
quality tools are becoming available. Con- 
sult your dealer. 


MILLERS FALLS 
TOOLS 


MILLERS FALLS CO. GREENFIELD, MASS. 
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. Shinola Shoe Polish really does 
a job on scarred-up furniture! 


© If you've ever tried Shinola for covering up nicks or 
scratches on furniture, you know what a really professional- 
looking job it dees. You apply it as you would any wax. 
It's simple fo use, and inexpensive, too. Whether the fur- 
niture you want fo touch up or refinish is old 
cherry, maple, walnut, mahogany, or pine—t 
Shinola colored wax to do the job. 

‘Shinola Waxes are swell for preserving linoleum . 
finishing airplane and ship models, too. Keep these extra 
uses in mind when you're buying Shinola Shoe Polishes. 


Suinorr 


SHINOLA—10¢ 
IN Au cotors & 


TAN (RUSSET) * BROWN. 
OX-BLOOD * BLACK 


(0 cand 2 in 1) 


HARD TO GET 


RADIO PARTS 


AVAILABLE AT 


RADIO PARTS CO. 


612 W. RANDOLPH ST., CHICAGO 6, ILL. 


Test (0) Lite « MODERN 


TROUBLE SHOOTER 


 LOCATES TROUBLE 
INSTANTLY in een ee 


@ Puts “Fince 
TROUBLE SPOT -- QUICKLY 


L.S.BRACH MFG. CORP. 


5S Dickerson St. Newark, Nt 


OUTLETS 


Over o MILLION* (eee | 
Gone to War ! 


After the war, this new Coleman 
“Pocket” Stove will be the grandest little 
sport stove outdoor-loving Americans 
ever touched a match to... it will be the 
perfect portable quick-cooking pal for 
hunters, fishermen, picnickers, vacation- 
ers. Thousands of uses around the home. 

Burns Any Kind of Gasoline— 
White or Leaded—Ready in minutes 
for cooking, heating drinks, purifying 
water. Compact — its telescoping case 


‘Wa 


Dept. 26: 
Chicago ll PI 
Honolulu, T 


elphia 8 
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You'll Want This Grand Sport Stove 
for Every Outdoor Trip “Tomorrow” 


THE COLEMAN COMPANY, INC. 
'S, Wichita 1, Kansas 

‘Los Angeles 54 
Toronto, Canada 


tary Burners have gone to the mili 
tary services —miniature burners 
for the Medical Corps—powerful 
Z-burner units for sterilizers, water 
stills, field hospitals and for 20-man 
cooking units—tent heater burners 
—and this amazing one-man "GI" 
Stove that enables our fighters to 
have hot food, hot drinks, purify 
water and even keep warm in 
foxholes! 


provides two handy cooking utensils. Easy 
to carry as a quart size can of food. Only 
8% inches high; 4% inches in diameter. 
Expertly designed and quality built for 
years of trouble-free service. Watch for 
the Coleman “Pocket” Stove. 
You'll want one! 

FREE BOOK—Write for dramatic 
picture story of the Coleman 


“Pocket” Stove in use on the fight- 
ing fronts. 
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STOPS FOUR JAPS 


MARLIN “39” 


Latest neporr on the all-around utility 
of Marlin's famous lever action .22 cal. 
rifle comes from Leyte, scene of the first 
bloody battle in the reconquest of the 
Philippines. 

It is also a story of courageous Fili- 


pino resistance to the Japanese invader. 

Liberated from a Jap prison camp, an 
army man was assigned to Leyte. Ac- 
cording to his letter to Marlin, he was 
one day invited to visit a small bamboo 
hut by a Filipino boy who looked to be 
about sixteen years old. The lad proudly 
took a rusty Marlin ‘39’ off the wall, and 
described how he had killed four Japs 
with it up in the mountains of Leyte. 

His old Marlin lever action .22 had 
been left behind by a couple of mining 
engineers. He had buried it in the dirt 
to keep it hidden from the Japs, which 
accounted for its rusty condition. De- 
spite the abuse this Marlin '39‘had taken, 
the action functioned perfectly upon 
examination. 


THE MARLIN FIREARMS Co. 


NEW HAVEN, CONN. 
Straight-Shooting Guns Since 1870 
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Waterproof, shockproof, anti-mognetic, radium 
diel and hands, unbreakable crystal, precision 
Tested, sweep second hand. 


al 
estan Preenid. Mail Orders Promptly iil 
Write for Free Illustrated Booklet BE 


BELL WATCH COMPANY 


Time end tite echelon Center, New York 20, N.¥. 


HUNTER’S 
om COMPASS 


[We .\ Hunting Case, 

EY Watch Type, All i $Q-75 
TO wos ei 8S 
jeans All Metal Army 
Type Hand-Sighting 


SPORT SHOPS 


2, Pa. No CoD's 


TAPE WORMS 
ROUND WORMS 


(Ascarids) 


HOOK WORMS 
WHIP WORMS 


vou can free your dog ofall these worms 


wt PULVEX 
coat WORM CAPSULES 


(ed yea reds. Ateating pet rug, department stores, 50 
package (dae sie, Se) Packed twa ways for umes, for dogs. 
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Enjoy Life with 


HIGH LIFE 


i a8 A The Champagne 
Nie vA Bolle Geer 


MILLER BREWING COMPANY + MILWAUKEE, WISCONSIN 
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NEXT TIME SAY | 


RIGHT STAR 


A RarE BARGAIN IN 


PIPE TOBACCO 


‘Surplus from compctnded 
paivats formulae $3, $4 and 


and you will get a 


FLASHLIGHT & BATTERIES 
famous since 1909 


SMOKE IT AT 
for QUALITY, OUR RISK! 
STYLE and Order a trial X; Tb container 


SERVICE 


you. 
felure package for compl 


Sidney P.Ram, Tobacconist for Connolssours 
59 W. Monroe St., Dept. DK-612, Chicage 3, Ill 


3 PRECISION 


INDICATING 


NORK WIGGLER 
for FAST and 
Accurate Set-Ups 


Wispler body hardened alley 
enables x 


Dept. 236, 5897 8. Main St, 
Los Angeles 1, Calif. 


SQoo rs: 


BRIGHT STAR BATTERY CO. CLIFTON N. J. 
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WOODWORKING 


“G00D PICTURES 


WRITE TODAY FOR THIS 56 PAGE BOOK 
tT WILL HELP You 
SOLVE MANY PROBLEMS 


+ SELECTION OF FILM 
EXPOSURE 
DEVELOPING 
ENLARGING 
FLASH PICTURES 
FILTERS & COLOR 


Sond 25¢ t0 
INC. 


when you 
havea 


GOOD HAMMER 


Of all the Stanley Tools you choose for your 
postwar home workshop, none give you 
greater satisfaction than a Stanley Nail Hammer. 

The heads are drop forged, heat-treated and oil 
Don't ie ms quenched to eliminate strains and insure ‘toug! 
0 7 ness throughout the steel structure. The "Evertit 
handles are of sound, young, straight hickory, 
thoroughly seasoned and oil treated to prevent 
shrinking. They will not loosen and come off. 
‘There will be numerous, well-balanced models for 
your every need. 


Let Experts Help Select Your Tools 
Stanley has a free booklet for you, “The Joy of 

Accomplishment.” Crammed full of helpful sug- 
gestions for the home craftsman, it contains: a 
primary list of tools and a special list of tools to 
be added as needed. You'll also find the big 
Stanley textbook: “How to Work with Tools and 

No, we don't wane 7 Wood,” mighty useful. Ie’s yours for only $1.00. 
"0132057745" But we're Mail the coupon today. 
mighty anxious to lay our 


ands on that old musical } ET 
ISti youe oe > SANE) eect 
: oe ——MAIL NOW 


Prices in America for any 
of the following band in- 
struments regardless of STANLEY TOOLS, 
295 Elm St, New Britain, Conn, 
Pleasé send by return mail — 


style, age or mak 
‘TRUMPET * CORNET * TROMBONE * ACCORDION 
© The FREE booklet: “The Joy of 
Accomplishment." 


ALTO OR TENOR SAXOPHONE * FRENCH HORN 
BOEHM SYSTEM CLARINET * MELLOPHONE 


Send us your instrument for appraisal. If our offer 
is acceptable ro you, you'll get spot cash plus ship: 
ing cost by return’ mail. If not we return i¢ and 
Teimburse you for shipping expense. 


Suite 3406, 105 
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PUMPS 


Pulsing steadily, hundreds of times a mile, 
your AC Fuel Pump Is the strong, reliable heart 
‘of your fuel system. It has given you lon: 
faithful service because of its inbuilt quality and 
scientific di 


‘You can 


- 


- 
BUY WAR BONDS © BRING VICTORY QUICKER 


faithful service indefinitely, 
if you insist upon an AC when you 
replace your present pump with a 
new or rebuilt one. 
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INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


Sand Casting —Fi 
BRON 
B, 


at 6. do, 
i. Tameatie eu 
‘Ao"or Do snerat reauire 


Fob. Kansas 
and 110 volt 
sor operatlons 


rite for eireuar, 
KANSAS CITY SPECIALTII 
Box 6022, Dept. S-58 


UTICA TOOLS 


ALL TYPES 
FOR MORE TOOL 


—— 
i, in 


ooo 
DROP FORGE & TOOL CORP. 
* OUTICA, N.Y. 


<= 


— 


Ask Your 


ite 
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REMOVES ALL FINISHES 


New type semi-porle remover quickly 
lifts off point, enamel, vamish, shelloc, 
lacquer, bokelite ond other synthetic 
resin finishes. (Removes emulsified resi 

‘water paints, 100.) Stays wet longer — 
stays put on upright or overhead sur 
faces — strips dean, quick. One coat 
vuwally enough (apply with brush or 
spray ). Contains no benzol, acid, caustic, 
alkali, of wax — harmless to hands, 
bristles, surface stripped. All sizes (pin! 
65c) at paint and hardware stores. 


FREE CIRCULAR 


How to Remove Paint, Vor 


nishes, Lacquers, et.” Alo de 


seribes. other Sovogron Prod. I+ Oronget 


Cleaner, gay 


Coldfoam Soopless Soop 
Powder 


THE SAVOGRAN CO. 


SAVOGRAN 
STRYPEEZE 


IN EVERY WELL-EQUIPPED HOME WORKSHOP 


COLLECT U. S. ARMY 
Shoulder Patches 
Pascinating Robby: Patehen a0e” 0 ste each 
Compete get ot 380 for $000, Othcit bafehes 

‘major Army and Alr Corps 
dat aah" Sede 
SPRINGER‘S 


270 San Francisco St., __EL PASO, TEX. 


gute A oe Ww EL D E RW Re 


se eolterinfing ot 


be 


KEEP WARM! SAVE FUEL! 


Seal your home again R 
‘stop expensive heat leaks! Keeps out 
dust and dirt. Just press MORTITE 
pliable plastic tape around windows, 
doors, baseboards, etc. It's easy! It's 
sure! 

‘A roll covers about 80 ft, 
for $ windows . 
Athdwe., paint, 
FREE MORTITE J. W. MORTELL CO. 
CIRCULAR 534BurchSt., Kankakee, Il. 


» enough 
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BURGESS WINS IN NATION-WIDE POLL! 


‘Where electronic experts and engineers use dry batteries 
(as in Radio Compass Test Unit above) their choice is 


| “BURGESS 2 out of 3!" When you need batteries for 


Flashlights, Radio, Hearing Aid, Ignition, Telephone— 
choose the brand that experts prefer—BUY BURGESS! 


Ch 
|Lti]| BURGESS 
BATTERIES 


THE JOB AHEAD—JAPAN! 


we 
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NOW THAT YOU 
CAN AGAIN HAVE 


BATTERIES... 


Hrecept ua other 


Typical of satisfied users of 
Winchester batteries everywhere, 
one says “I am enclosing three 
Winchester batteries—your unit cell 
#1511 for your inspection. They 
have distinguished themselves al- 
most beyond belief. I have used 
them almost continuously for ap- 
proximately 13 months in the flash 
synchronizer of my speed graphic 
camera. Usually batteries only last 
one month or two at the most but 
these Winchester batteries, tested 
regularly every week, seemed to 
build back up and keep going.” 

Thousands of other users of 
Winchester batteries have experi- 
enced the inherent high quality and 
satisfaction of these batteries. Your 
dealer has them now or soon will 
have. Tell him you want Winchester 
batteries. Winchester Repeating 
Arms Co., New Haven, Conn., 
Division of Olin Industries, Inc. 


For Long-Lo 
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Watch Crystals You CANT BREAK 


PROTECT YOUR WATCH 
A watch with a broken crystal is useless. Go 
to any jeweler—ask him for a G-S FLEXO 
CRYSTAL 100% BREAKPROOF, Fitted while 
you wait. Any size. Any shape. Guarante 
GERMANOW-SIMON MACHINE COMPANY, Rochester, N.Y. 


FREE! nosay catacoc 


Over 1000 items — Ov 
Our new 40 page catalog is the ‘bible’ 
fen, Hnarwat of odels ta'thoone fro 
Jeeps, tanks, gliders, supplies 


AMERICA'S HOBBY CENTER 
Dept. $95, 40 E. 21 St. N.Y. 10, N.Y. 


WHIZZER MOTOR SALES CO. 
Dept. 8, 3132 E. Washington, Los Angeles 23, California 


POPULAR SCIENCE 


BARGAINS in WAR SURPLUS LENSES & PRISMS 


All ttemms Finely Ground and Polished but Edges Slightly 
Other ‘Slight Imperfections which W 
Interfere with Thelr Use. Come Neatly Packed and Marked, 


To translate millimeter 


YOU CAN EASILY MAKE 


Telescopes, Magnifiers, Photographic Gadgets and Hundreds of 


Experiments with these Low Cost Lenses. 
ts; 25.4 mm. equals one inch. 


shot in, the fa 
iy Periscope. We 

ree, Prisms of 
‘and polished, 
ment, range 
‘Gaesroom demon 
‘converted Into desk Bame plate bY affix. 
fo" supplied at only lOc. (order Stock 


fetatonsErlam easly 
a 


Stock = ILVERED TANK PRISM—Price $2.00 
tthe Fostpatd. Mfuitrated wookies on Prime incloded Fie 
MS—Special—7.00 Postpaid 


TO SEE 
THE COLORS 
‘OF THE 
‘SPECTRUM, 
CR eas Pa 


PORRO PRISM SET FROM ARMY'S 6 POWER 
Gonulnte of 2 Porro Prisms to make an erecting system for 4 
fescope. 


tock # 2010-N 


$1.00 Postpaid 


use in Telescopes, 
jens 


PROJECTING LENS SET—Consists of 2 Achro- 
iam. 15 mm, and a FL. when combined of 
Approx. one. inch. Each lens has the new magnesium Auride 


{ow retiection coating. 
Stock #40118. $1.40 Postpaid 


RETICLE SET 


kyo. Worth 
at ceeees ees ++$4.00 Postpaid 


RAW OPTICAL GLASS |.” An ‘exceptional opportunity to 
Secure’ large variety of Optical Pleces both Crown and Flint 
fitss.(deconds) in varying stages of processing. Many prism 


‘Stock’ * 703-N 6 Ibs, (minimum weight)... .$5.00 Pestoaid 
Stock @ 702-6 245 tbs $1.00 Postoaid 
MAGNIFIER {5 Magnifying Lenses . . . Powers 
rely ag 

Free, Bgekiet on, Home-made magnifers included 

Stock 4026-N.00 oo $8.00 Postpaid 


PERFECT ACHROMATIC TELESCOPE OBJECTIVE LENS 


Diam. 144 Inches, F.L. 20 inches. 
‘Stock 3 6091: c++++ $8.00 Postpaid 


SPECIALS IN LENS SETS 


Big 10 Page Project and Idea Booklet with all sets, 
Set 2 1-N “Our Advertising Special” 18 Lenses for $1.60 
Postpaid. For making your own powerful telescopes, low power 
Rilcroscope, strong inagnifiers, drawing projector, photo. ct 
telephoto Te ‘Rodachrame¥ 
ging focusing 
mand aml 


ms 

SePeey ae een eerie 

Bete tee ah sais Searcy 

EES ee Sees, 
SS LP Sa 

nc 09a oun poo sen wrt 

oye 
Sonate rit Baal ars et 


MISCELLANEOUS ITEMS 


Hem 

Porro Abbe Prism. . 

Pentagon Prism 

10" Pieces Circular “A-1 

(Diam, 31 mm-—for making 

Lens Surface Prism 

‘Amici Roof Prism (3rd Grade) 

Heat Absorbing Glass 4” x 5" 

Heat Absorbing Gl 

‘N40 mm. Neg. Lens 
Richt Angle Prisin 48 

(3rd rad 

Six Threaded Metai Reticie Cs 

First Surface Aluminized. Mirror, 

Diam, tia" s 

Neutral Ray iter size 43%," x 23/,* 

Round Wedge 65 mm. Diam 

Roof Prism—80 Degree. ..face ii” 


‘Thesue, "one “Feain 

sive Tia" x11" 1.80 

Edseational Set: 1" blani ‘and i" finished 

Porro Prism (3rd grade) 

50 Power Microscope Lens Set. . 

8 Power Mounted Magni! 

2” Diam. Reducing Lens 

erfect ¢ Fower Magnifier Diam. 281mm, “28 

Standard Crossline Recticie- 

Diam. 29. fam. 

s036-n Burning Glass Leng. : 
‘Minimum order on’ above—$i.00) 

potanoin, (Byed)—suitable tor, Experimentation. Cons! 
“diam, Some imperfectfons in’ east 


‘$00 Postpaid 
LENS FOR KODACHROME EYE-ViEWER Color cor- 
fected cemented lent ai mm. diam., 66 min.” F.L 

Stock 2 6116-M.. ‘$1.00 Postpaid 


TANK PERISCOPE 


Complete Set Mounted Components 


50 each 
[25 each 


yourself belng ‘x 
‘Spemote control 


ope, “Set weighs 2 
eybuia mormelfy otal 
‘Sot Postpaid 


(rwo Sets {four units)... -+:.+- Special 


Order by Set or Stock No.—Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY-P.0. AUDUBON, NEW JERSEY 


SEPTEMBER, 1945 


Buy War Savings Bonds and Stamps 


gularly. 
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ere 


When you want to fix things fast... . remember 
Weldwood Glue. It’s quick to mix... easy to use 
++. tremendously strong .. . stain-free . . . rot- 
proof... and permanent. Ac hardware stores, 
lumber yards, chain stores. 


Quick, Joe! Hand me the Weldwood Glue 


fer) WELDWOOD 
ay 


PLASTIC RESIN 


FREE BOOK Tells How T. 


—get better gas economy 
—prolong tire life 
—preserve exterior finish 


—keep your car in the best 
operating 


AUTOMOBILE 


Get a FREE COPY from any General 
Motors dealer, or use coupon below 
Customer Research Dept., Room 1764 
GENERAL MOTORS, DETROIT 2, MICH. 
Please send FREE COPY of new edition 64-page 
“Automobile User's Guide" containing 196 
Practical suggestions on wartime operation. 


“pieere print 


pleose print 


(HULL ENGINEERING 


on has been refined in 
INE AUTO COMPASS. I; 
nee and accuracy by wi 


Airplane-type 
ew HULL STR 


HULL MFG. CO. 
P.O. Box 246-£9 Warren, Ohio 


WATERPROOF GLUE 


Pipe-smokers never 
weary of Walnut 


30¢ the 
pocket. 
packet 


‘With that RICH, NATURAL, NUTTY FI 
Write for free booklet, “The Choice 
bE cntr cc John Middleton, 1203 

Cust 


falnut Tobacco St., Phila. 7, Pa. 
wade for the Cat 


rad. 1856 


POPULAR SCIENCE 


IT's PROFESSIONAL PERFORMANCE THAT COUNTS! Case oF 


5 BLADES| 


FOR CLEAN, 
COOL SHAVES! 


Like a plunge into the surf—cool, crisp and 
stimulating —that’s a PROFESSIONAL shave. 
Smooth, clean strokes swishing through the 
toughest of beards with the greatest of ease. 
that’s one way of describing it. Another is to 
tty rust-resistant PROFESSIONAL Blades 
yourself! You'll get more shaves for the 
money—and more shaving comfort. Get 
them today, for the Best Shave Ever...everytime! 


PROFESSIONAL BLADE CO., NEWARK 2, NEW pa 
FOR MEN who 
REALLY Know 


PIPES... 
i 


MOUTHPIECE TUBE 


cases thorough cleoning 


CHAMBER GUARD 


THIS PIPE RFFUSES ADMITTANCE to those enemies of sm: pleosure — bitter juices 
flakes. They can't wriggle or ooze past Royalton Crown's condensing well and other features which 
guard against unwelcome super-effi ombination of safeguards is found in no 
other pipe. Get a Royalton Crown and enjoy perpetually “dry-cleaned” smoking. 


HENRY LEONARD & THOMAS, INC. + OZONE PARK 13, NEW YORK 
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don’t let sludge 
ruin your engine 


Sludge, gum and acid are the greatest enemies 
to smooth performance and long life of motors. 
Present in all internal combustion engines they 
are certain to get in their dirty work unless 
checked and controlled. 

Fortunately these petroleum residues can be 
controlled and rendered harmless easily and 
quickly with the use of LOOSITE and sitoo. 
For fifteen years these safe, swift working sol- 
vents have been helping to keep millions of 
motors in service at full efficiency. An initial 
LOOSITE treatment cleans the motor of sludge, 
gum and acid. Then SILO added regularly with 
fresh crankcase oil keeps it clean. Lubric: 
flows freely —assuring long, economical and 
‘smooth operatic 

Get started with LOOSITE and SILOO today. 
‘Your dealer has them. 

If you heat with ol ~ write for information on 
SILOO FUEL OIL TANK SOLVENT. 


PETROLEUM SOLVENTS CORPORATION 
331 Madison Avenue, New York 17,N. ¥. 


Buy War Savings Bonds and Stamps regularly. 


LEOs SPECIAL! 


Immediate Delivery on this 


Multitester js 


75 FT IEY 


Leads 


Handles AC and DC Voltmeter, 


\\ Low ranse 0} 
D’Aronsal 


ature Hallicrafters 


44 Page Radio Parts Flyer. FREE 
Tube and Circuit Book... .10¢ 
Giant Radio Reference Map 15¢ 
Handy Tube-Base Calculator. 25¢ 
‘Address Lo gWOGFE Dept. 759 
Coane bats, wa 


SSI IAI III IIIT III III AAI 


ae 
Bea arta 

Clean Hands 

WY Quickly remove grime and 


SKAT grease from hands, and almost 


wthing, with SKAT, original 
id best’ Paste Soup, 
At all grocers, 
7 SkatCo.,Dept.S,Hartford6,Conn. 
FOR DARE JOBS ... with 


CT GENERAL BAT- 


‘metal reflec: 
tor and guard. Write 
Dept. 9-F. 


GENERAL DETROIT CORP. 
2270 E. Jefferson, Detroit 7 


Keer svYING 
WAR BONDS 


Guide Sealed Beam unit won't let you down. 
It continues to light the way even when the 
lens is broken . . . safeguards your ride until 
the damaged unit can be replaced. 


Guide Sealed Beam units give you the safest 
lighting that money can buy . . . no dim-out, 
no black-out. Make sure your next Sealed 
Beam headlamp unit is a Guide. 


NO DIM-OUT—because Guide Sealed Beam 
units are sealed against dirt, dust and traffic 
bright for the life of the unit 
—do not lose their efficiency, as earlier-type 
headtamps do. 
NO BLACK-OUT—because Guide Sealed Beam 
units provide the double protection of a bulb 
within the sealed unit, If a lens is cracked 
GUIDE LAMP DIVISION OF GENERAL MOTORS they do not fail—light the way safely until the 
damaged unit can be replaced. 


LET SAFETY SHARE RIDE — REPLACE WITH GUIDE 


SEPTEMBER, 1955 


old Beat. 
and an EVINRUDE! | 


@ Sure — you'd rather go fishing in a sleek | 
modern boat — but it's fisherman's luck to 

find only battered old tubs on the best fishing 
waters! So you take what you get and like it. 


@ And after all it's the motor that counts! It 
means everything to have a motor that starts 
instantly,and purrsalong smoothlyand quietly, 
through fair weather and foul, on trip after 
trip and day after day. Such a motor makes 
a world of difference to any man’s vacation! 


@ That is the kind of performance you can | 
expect from your new peacetime Evinrude | 
.. + performance that, on any boat, bril- 

liantly reflects Evinrude’s 36 years of know 
how in the building of fine outboard motors. 
EVINRUDE MOTORS, Milwaukee, Wis. 


—EVINRUDE- 


OUTBOARD \* MOTORS 


BUY MORE WAR BONDS — AND HOLD THEM! 
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Fuse Puller — Circuit Tester 


Enjoy unmatched sweet smok- 
toe, getty. extstanding, fon 
modern designs, 

$3.50 to S18, Ad looting toe 
Write 


e for tree llustroted booklet. 


©. B, WEBER & CO., 146 Cator Ave., Jersey City5, N.J. 


BURNED OUT or et ELECTRIC 


WEATING | ELEMENTS: 


Amst ie. x61 Mme i. 


DO YOU: 


“ 
sun as igh ag 450-4100, weekly after 8 few 
easy term, 0. we seta 

te fF fi 


WANT a permanent bust. 
profession 


ccansn Stn of Foot Corece, 62 Back Be, Bon, Mas, 


andl Depp) 
GARDEN TRACTORS 


Piety S oe Rion RENTS gb Teauest. War 
imnits ‘We supply repairs for all 
rAWrEractors sold ia our 4i years in 


LD YOUR OWN RIDING 


TRACTOR—“WAR HORSE” 


sing old auto parts, powered by 2 
Seger lrsedoled engine or walking 


above, 
Sear eR ae Vo 3, for $2.00. 
Money ‘Back 


‘SHAW MFG. CO., 5709 FRONT ST. 
Galesburg, Kansas 


1 tor 


6685 Nort ath St., Columbus, Odio 


POPULAR SCIENCE 


MAKE ACCURATE PHOTOCOPIES 
OF ANYTHING! In your own shop 
—Auichly, Easily—at Low Cost! 


Also continuous cabinet models for prints 
‘of any length, up to 42° wide, 

Mako permanent, error-proof photocopies direct from 
blueprints (without tracings) or get photographie tracings 
direct from any blueprint, drawing or sketch. Save time, 
money—expedite work! APECO makes copies, 1-a-minute, 
of anything written, typed, printed, draws or puotographed 
—even if on both sides. No darkroom or technical knowledge 
needed, Get facts. Write TODAY on your business letterhead. 

AMERICAN PHOTOCOPY EQUIPMENT, CO. 
Kk St., Dept. HU95, Chicago 14, 
Representatives in principal cities and 


AMERICA'S MOST ELY USED 
PHOTOCOPY EQUIPMENT 


“EVERYTHING Metal Items 
Need in an Oil” 


* THE NEW x 


Teer 35° 


Labricatee—  Cleane— 
Poet sine 


MeCambriige & MeCambrldge Co- 
ides 25, Ma. 


IF YOU ARE INTERES 


SEND FOR THIS 
FREE BOOKLET 


terests of Safe-T-Flying 
SWITLIK PARACHUTE CO., Dept.M-®, Trenton, M. J. 


[Please send oe tree copy. ot road Becket “For 

{— SFETALYING" which indies te Hry of Prachoiee 

| aS 
ADDRESS. 


SEPTEMBER, 1945 
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LDISSTON 


The saw most carpenters use 


Ask the carpenters you know what makes of 
saws they use. You will learn what many in- 
vestigations have revealed—most carpenters use 
Disston Saws, They* will tell you that Disston 
Saws are faster-cutting, stay sharper longer, 
and can always be depended on for clean, accu- 
rate work . . . results which can be credited to 
the superiority of Disston Steel, its fine tem- 
per and the rare skill of Disston Saw makers. 


Take care of the Disston Saws you now have, 
and they will continue to serve you well until 


| more new saws can be released for civilian 


needs. Many hardware retailers and saw re- 
pairmen provide a special saw sharpening 
service. They will be glad to help you keep 
your Disston Saws—or other quality make— 
in good serviceable condition. 
e 

If you need a new Disston Saw or other tool for 
essential work, discuss your problem with your 
Hardware Retailer—he may be able to help you, 


| HENRY DISSTON & SONS, INC. 


910 Tacony, Philadelphia 35, U.S. AL 


e 
ASK FOR YOUR FREE COPY 
‘The Disston Saw, Tool 


and File Manual tells 
how to use and care for 
tools. FREE at your 
[_, Hardware Store, or write 


to us for a copy. 
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Electrically Welded Endless 


Mate yous band am do, more work for you. The. proper 
rnd the scope of thle tiaportalt ma 


| ’ HEAD PHONES “re! 


$350 |NICO SUPPLY CO. #22755 


‘You'll recognize superior quality immediately 
when you examine a Sterling Hall Pipe. Its 
perfect d andsome grain, beautiful 
ish and its smart lines instantly stamp, 
de luxe product. And you'll make no mistake 
in assuming thar a pipe made with such care 
can be depended upon co give years of genu- 
ine smoking pleasure. 

Sterling Hall can be had at the better 
shops in a wide range of handsome models— 
with or without an inlaid sterling silver 
band. Individually boxed, $3.50. 


Briarcraft, Inc., 347 Fifth Avenue, New York 16, M. ¥. 


OTTAWA MiFG.CO., 901 Wood St., Ottawa, Kans, 


nals Get tuto the MONEY via 
- AO) Siinplitied Are Welding & 


:) 


NRO nay thor, ome Simplified Are Welders 


“One of the World's Largest Builders of Electric Arc Welders. 
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FREE! MOST COMPLETE 


RADIO PARTS 


EVERYTHING in RADIO 
ELECTRONICS for Training, 
tenance or Repair 


Coil Winding Calculator 
15. Pestpold, 28¢ 


RADIO'S FINEST BOOK VALUES 

‘Specially prepared aid radio training in schools 
industry Fl of valuable daca. Seed 

Radio Formulas and Date Book No. 37-752. 
Dictionary of Radio Terms Ne. 37-751. 


‘Simplified Radio Servicing No. 37-755. 10 

Radio Data Handbook No. 37-754, .25¢ 

Alll Six Books No. 37-799..75¢ 
ALLIED RADIO coRP. 


1633 W. Jackson, Dept. 7-13, Chicane 7 


‘Complete Instructions by a practical plater, with formul 
for Brags, Cadmium. Chromium, Copper, Gold, Nickel ai 
Silver “Solutions. Price $1.00 Money Back’ Guarantee. 


7 


Nomtnwest Mr 


Does More Things 
Easier and Quicker — 
Than Any Other Tool! VS 


Remains locked to the work aN 
soe y 


Bae lier, 
Wich, Pipe- Wrench, Lockin 
Wrench’ and Toggle-Pres: 
IN ONE! Light, trim, hands 
Made of fine alley steel, Zine plated. 
7" and 10". 
PETERSEN MFC. co. 
Sewite, Nebr. 


Gives 1 Hand 
TON-GRIP 
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How to Cut Any Size 
Hole with One Tool 


Clean, fast cuts from 3” to 144” diam 
eter—in steel, sheet metal, boiler plate, 
dural, plastics, wood, masonite, hard 
rubber, fibre and other materials, with 


ony $995 
d 


For home users, mechanics, farm 
‘es, technicians —one Bruno does 
the work of many fixed-radius 
Teal for use in portable dei 
hand brace or dill press. High: : 
speed steel blade easy co re- | 
sharpen. Ruggedly built. De 
signed by cutting tool engineers. | 
MONEY BACK GUARANTEE 
Bruno No. 100 has ¥4" straight 
shank. Also furnished as 100, 
with bit stock for braces. Cutting 
ange 34" to 114". Either $295. 
‘Model No. 101 has 34” steaight P 
shank (No, 101-B optional, with 
square bit stock) and priced 
$495. Cutting range 1” t 24 


ows, Ws eory 
fo set for ony 
diameter. 


100 in steric dit 
hae in mel bon 


Brose Me, 1008 in hard braee 
‘ating pane 


Contains Two Models: 
No. 100 ond No. 101 
‘Any diometer 4-215" 
in Special Gitt Pockoge 

$745 

BRUNO TOOLS - Beverly Hills, California 

SEND THIS COUPON NOW 


Brune Tools — Beverly Hills, California, Department PS.9 
Please send me the Bruno Hole Cutters checked below. 
Enclosed Find Money Order Ship COD. 

1D Ctrisimos Kit of 2 Models $7.85 (straight shonk only) 
No. 100 $2.95 CNo, 100-8, SQ Shank $2.95 

No. 101 $495 No. 101-8, SQ Shonk $495 


SICKNESS or ACCIDENT | 
can'trob me of my savings 


V'VE A FAMILY MUTUAL 
HOSPITALIZATION POLICY 


Be 


SICKNESS of ACCIDENT 
tespital Expenses paid (heonog withthe ist an), wp te 


ry 
Costs A DAY - EACH ADULT 


only Jac A DAY + EACH CHILO 


sam 
Wags reimbrsed wp $20.00 
$1000.80 
tous pall, we. . 0 


mites Acldent can easly wipe out na few, weeks, sav- 
Ins fe may hay te rvunulate ot ee tas Rape 


atten 
Dald'aadie 
‘COUPON ToOA! 


TUAL LIFE INSUR 


FAMILY 


vase xend me wtthout obligation, complete information on 
your Economical Hospitalization Plan. 


NAME. 
‘ADDRESS, 


“JACKPOT” 


Home Mod: 
COIN MACHINE 
Get this new, colorful pay- 
Sut machine ir your recre- 
jon room! Sogn pays for 


1 construction. Wt, 16 


10x 10'x 10 in, Meta 
8 Chicaeo, tmmediate delivery: back $49.50 


Webb DISTRIBUTING CO 


612 NORTH MICHIGAN AVENUE 


[CODE s SPEED. 


CHICAGO 11, ILLINOIS: 


SHORT CUT 


ev on Supplies, We 


ie the largest and. most ler su the 
Seksee a few large 145 catalog 10cr Blue peinte and bullaing 


aller Equipment Company 719 H. Seventh St. Miwaukoe 3, Wit, 


ever’ woRK SHOP! 


Easy to vf CHROMIUM 
lapse ‘SILVER, NICKEL, COPPER 
. For Pleasure ond Profit! 


WARNER ELECTIIG 0, 663 Wwe! 


Gentlemen: 


Buy War Savings Bonds and Stamps regularly. 


ILLUSTRATED COMIC 
sR OOKLETS 
ant THE KIND MEN LIKE! 
(VEST POCKET SIZE) 


POPULAR SCIENCE 


a “WONDER” 


ELECTRIC BUTTON 


SECRETS . 
WINNING GOLF 


*Xgab" clams by 
mest poverfulandaccurienmine, Plrgusnie secrets 

You rhythm and power, eliminate hook and allee-.- make you 
WASTER OF EVERY CLUB. Bany to make long drives and 
beautiful approach shots. Learn in a few days “10 minutes’ 
practice aday. COMPLETE COURSE NOW ONLY $1.00 
postpaid, or $1.00 plus 24e for postage and C.0.D. fee. Your 
ronay bask if you're not amazed with results, so order NOW | 


THE SYLVAN COMPANY deo. t°iseranee, tic 


‘campers and hunters. 


LL. Bean, Inc. 
Freeport 261, Me. 


SEPTEMBER, 1945 


Buy Wer Savings Bonds 


AIRLINES, 
LIKE MOTORISTS 
choose AC for utmost reliability 
gammy Northwest Airlines have now become 
ocean-to-ocean service, Utmost reliabil- 
ity being the watchword, it is not sur- 
prising that AC Ceramic Aircraft Spark 
Po Plugs are used. 
The history of these remarkable plugs 
back to World War I, when AC 
Aer spark plugs, for use in Liberty engines. 
Seork Pg That was the beginning of a long series 
of triumphs shared by AC Ceramic Aircraft Plugs, 
including those of Lindbergh, Acosta, Maitland, 
Byrd, the Constellation and the C-97. Their war 
record is no less brilliant. 
ently shown the way to better spark plug design 
and performance. 
Engineers of 2 out of every 4 cars and trucks 
specify AC's as standard equipment. In every 
pe of motorized equipment, motor-wise people, 
the world over, choose ‘AC for slmost reliability, 


the fourth American line to inaugurate 

ae Eile the first and only ceramic aircraft 

In automotive fields, AC pioneering has consist- 
[AC SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION 


SPEED FINAL 


BpeeEniry FOR ANY JOB 


ANY BERE 


MILDEW MIL-DU-RID 
ruined 


this 


© The photograph above shows a piece of fabric 
attacked by mildew. The top section is untreated 
—the botiom section is protected with a single 
application of Mil-Du-Rid! 

Mil-Du-Rid can protect your possessions in the 
same way. Simply apply it to your shoes, clothes, 
luggage, furniture, rugs and stored equipment. 

il-Du-Rid kills mildew instantly, can prevent its 
return for mont its evo ceo snyning ~=| AMAZIN G Babe as RY 
soap and water won't harm, Buy Mil-Du-Rid to- % 
day at your department store, hardware, grocery 
or drug store. 


A Product of 
Inter 
Corporation 


cca 


BUILD YOUR OWN MACHINE TOOLS! 


Blueprints $1.00 - Catalog FREE 


MACHINE TOOL Co. 
DEF. 22, LOB ANGELES 1, CALIFORNIA 


wagaine 
ESupon today 


HIGH BLOOD PRESSU 
‘A DANGER SIGNAL 


Often associated with Hardening of the Arte! 
"Heart Trouble, Kidne 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 
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A genuine steel! pack’mutfler WITH A BEAUTIFUL 
MOTORBOAT TONE. 


power, 
better performance, 


Dealers Wanted 


| SANDEE MUFFLER, CO. | DEE MUFFLER CO. 


7523 S. WESTERN AVE., LOS | SANDEE MUFFLER, CO. | 44, CALI 
MAGIC CUTTER 


Cuts up to4"*hole in 

plosties, wood ond 

Inetel, Wonder tool fer 
Smateurs and profes 
fomous lab for own use, 
Sond $1 to: Tool Division 
ROWERTS ASSOCIATES 


Lt Giz Your Own ———— 
ALARM CLOCKS 


THIES “JEWELRY STORE, Genoa 5, Illinois 


-Send for our Catalo. 
TooLs © EQUIPMENT for DEVELOPMENT 
Won’ WATCHMAKERS TOOLS” 


FREE CATALOGUE 


For Tractors 
—Makes wood sawing 
fast and easy. Can 
feut enough wood to pay 
for itself quickly. Easily 
moved while attache 
neavy biade. FREE a 
(OTTAWA MFG. co. 
W.901 Oak Ave., Ottawa, Kans. 


What gives each file 
a guiding mark 
Like lighted street 
signs, after dark? 


INDEX TABS 


WISDOM 


Improving wallpaper paste 


APS you plan to use extra heavy 
paper. 

Or you want to strengthen paste for paper 
in rooms where air may get damp—such as in 
the kitchen or bathroom. Tomeet these special 
conditions, make a standard glue mix, using 
4b. of Casco and 1 Ib. water for each pail of 
liquid paste. 

‘When thoroughly dissolved, stir Casco mix 
into the paste. It makes paste stronger and 
more water-resistant. You can use Casco for 
1001 jobs. And here's why so many folks 
prefer Casco for general wood gluing: 
Unusual strength: Casco Glue sets chemi- 
cally. Doesn't just “dry out." Casco becomes 
as strong as wood itself and is highly resistant 
to dampness, heat, and time. 

Easy to mix: You just add cold water and 
stir. No heating problems. 

Economical: You use Casco as you need it. 
There is no waste. 

For water resistant projects and special 
outdoor jobs, get Cascamite. It’s acomplete- 
ly stainfree urea = 
resin adhesive. 
Casco Glue and 
Cascamite are 
available in 10f, 
25¢, and larger 
sizes at all hard- 
ware stores. 


WRITE FOR FREE Gluing Guide containing 
over 40 household gluing hints. Address Casein. 
Company of America, Dept.P$-9, 350 Madison. 
Ave., New York 17, N. ¥. 


CASCO "ws" GLUE 


Sets chemically—hardens permanently ! 


Buy War Savings Bonds and Stamps regularly. 


GREAT WAR - 
PICTURES! : 


AMERICAN HOUSEHOLD BUREAU 
Dept. A, 520 N. Michigan Ave.,Chicago 1, Ill 


Selected action photographs by top cameramen of Army 
Air Force, Navy, Signal Corps, Marine Corps vividly 
portraying World War II on land, in air, on sea! 
‘Scrikingly reproduced in attractive pocket-size brochure. 
Get your copy a Grafh 

handling, to GRAFLEX, 


a GRAFLEX: 


rn 


WYTEFACE Steel Tapes ha 
white surface. Easy to read in any light, 
measurements with fewer errors. Designed 
abrasion from rails, pipe, rocks, concrete. Pi 


KEUFFEL & ESSER CO. 
EST. 1867 


ice. 
ced against rust. 


NEW YORK + HOBOKEN, N. J. 

CHICAGO » DETROIT » ST. LOUIS 

SAN FRANCISCO » LOS ANGELES 
‘MONTREAL 


a HO OBARL oe 


Box P-951, Troy, Ohio 
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RIGHT +0 
THE POINT! 


Every “Yankee” spiral 
serew driver is right to the 
point. Every part is ingeniously designed 
to speed work, cut down man-hours. Pains- 
| taking design and simple strength are typi- 


cal of all “Yankee” fine mechanics’ tools 
«+ whether Tap Wrenches, Vises, Auto- 
ic Drills, or Bit Braces, 


mati 
“YANKEE” SPIRAL SCREW DRIVER Na. 1908 
‘A Sue for Every Purpose 


“YANKEE” TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila. 33, U.S.A. 
Established 1880 


‘Makers, also, of * Yankee-Handyman” Tools 


Crit 


m 56,00 


rom MATERIALS CO. 
zar7Vincenaee Aves Enleane St, 


||| Eee 


COMPLETE NAME & ADDRESS 
RINTED ON EACH! 
$30 Perponal Labels ony Se Postpaid 
rdsom 


Wonderful tar thee. in Service| Or: 
der today! FAST SERVICE.” Lim- 
‘ed supply. Money-back Guarantee, 
WESTERN STATIONERY CO. Qep1 36), Topeka, Kan. 


When Writing Advertisers Please 


Mention Popular Science Monthly 


AGENTS 
SALESMEN 


FOR 
IMMEDIATE | 
DELIVERY 


BEACON SALES CORP-s: 5, willl. tncose 2 


SEPTEMBER, 1955 


Buy War Savings Bonds and Stamps regulerly. 


SMOOTH-ON 


‘Those boiler leaks, cracked 
pipes, loosened joints, fix- 
tures, handles, bolts, 


promptly, inexpensively, 
curely — without having to 


job yourself. No previous ex- 


ience necessary. No heat. 
difficult processes to learn 
just follow simple directions. 
Smooth-On is always depend- 
able, makes durable repairs, 
Popular with mechanics, 
plumbers, repairmen since 1895, 

You'll find any number of 
convenient uses for Smoot 
‘On in home, garage, shop. Lit- 
tle jobs and big ones, From 
tightening loose tool han 
casters, drawer pulls to re} 
ing cracks and leaks in pipes, 
tanks, radiators, auto cylin- 
ders, crank and gear cases, etc. 


Get This 40-Page 


FREE BOOK 


Shows you how to save 
and money and get rey 
done right w you 
them most. Easily. followed 
directions. 170 diagr: 
Handy index. Fits the pocket, 
Yours for the asking — just 
mail the coupon. 


Sign and Mail Now 
‘Smooth.On Mig. Con Dept. 58, 
‘Please send the Smocth-On Handbook. 


5lh HANDY ASSORTMENT ¢. 
Fon urcnantes-—canaaes 9 QQ 
Ja— WORKSHOPS—HOME USE Mm! 


SCREWS © NUTS © BOLTS © WASHERS 
RIVETS @ SPRINGS @ BRACKETS @ MISC. 


MORE THAN 1,000 PIECES 


pieces, for $3.69. 


HUDSON TRADING CORPORATION 
The House of Handy Assortments 
‘$-161West Hubbard St., Chicago 10, Il, 

my 


Some men are angered, embarrassed, 
at being thought old because they tire 
so quickly, get all fagged out. But, isn't 
there a reason for feeling like an old 
man at quitting time? Many men do not 
suspect that constant strain and dragon 
delicate cords in the “Vital Zone” may 
be to blame. Often the gentle, comfort- 
ing, firm support of a Bauer & Black 
Suspensory brings relief. 


FREE BOOK TELLS FACTS 


Do you know why so many men 
say they feel years younger, live- 
lier, with the scientific support of 
a Bauer & Black Suspensory? This 
free book gives you valuable facts 

‘man should kaow about 
"Zone" fatigue. Sead for 
your copy today. No obligation. 


CXTALOG. ‘Dealers Wanted. 


‘SPORTS,INC.,(Mfrs.)5501Broadway,Dept.S-9,Chicago40,lIL 


[Division of The Kendall Company 
| Dept. S-412 
2500 South Dearborn St., Chicago 16, 
‘Yes, I want the real facts about Suspensories. 
Send me your FREE booklet without obligation. 


‘Send today tor FREE 


Toy 16 W. Randel hcg 


HARD-1O-GET 


RADIO PAR 


th 
Book.” ‘Write today: No’ obligation. 
BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 


New-All Quick Change Gear Box 
Increases Production Up to 1000% 


NEW—improved Medel 
PAYS FOR ITSELF IN 30 DAYS! Sold 0-Day M 
‘octurate 


L finding gears. I 
workmen ecsily produce top output. Easy te install. You simply drill ond top 
constructed throusHout with gears of 
quolity hobbed steel. Geor Bex housing is mode ef high grade cluminum alloy 
Costing —with replaceable bronze bearings. 
For LOGAN, POWERCRAFT, ATLAS, ond CRAFTSMAN 
‘MOODY & CLAUSING. $135.00 
All sizes lead serews......$12.00 All prices F.0.8. Los Angeles 


WESTERN AIRCRAFT TOOL CO. 


650 No. Hoover St. Los Angeles 4, Calif.  NOrmandy 2-4711 


BIG MONEY NOW IN 


LIQUID MARBLE 


THREE wonderful new opportunities for your own big money 
Inaking businent~regardlesy of your age, sex, or previous 
Perlentel I. LIQUID. MARBLE. Make beautifel artificial 
Miarbie Slabs: Pour from liquid state. Glazed or unglazed. 
‘The marble ay be mottled veined, inoltecslored or let in 
Griginal smowwhite state. ‘The color i actual 
Snarble! ‘Does not fade or wear away. Liqut 
dom Kitchen or bathroom walls: Ea 
We. "May he made 


art of the 
ble fs un= 
sy to make and 
in any color 
itetime of wear.” Dust- 
rool, Soundoroot, Verminproot, Rexiient to the esd. Lay 
id from wall to wal or in pattern design of various 
‘locks, "3, FLEXIBLE” MOLDS, For plaster casting. 
Make your own moulds for few cents each. $1.00 in raw 
nals. will make up to $25.00 worth of Snished oods. 
Wevturmith amen hovers Wate now, for FREE n- 
formation, cbout ov 
thea! Get in om bu 
it 


card or letter. ‘No obligation, 
COMPO-TEX, Box 7 ST. LOUIS 1, MO. 
now ANYONE CAN FIX A WIRE (9) 
ON ELECTRICAL EQUIPMENT 


wi Beatdesene Pp 


ELECTRICAL REPAIR KIT 


tos, Farm 
for attaching 
less Connectors. 
Purpose Tool *Easy Instructions 
Underwriters Laboratory Approved fot 
ye AIRCRAFT-MARINE PRODUCTS IN 
1525-30 North Fourth Sweet, Marribure. 


INVENTIONS FINANCED 


NATIONAL DISTRIBUTION ESTABLISHED 
YOUR NEW PRODUCTS DEVELOPED 
Established manufacturer desires new products to 
finance, develop and sell for you, Engineering advice 
available, Your rights protected 100%. Patented or not 
‘we can help you make your ideas pay. Send complete 

information and description. 


RICHMONT, INC. 
215 W. 7th Street, Los Angeles 14, Calif. 


110-VOLTS AC 
from DIRECT CURRENT 


EXPANDING SAFETY! 
LEATHER 
WATCH BRACELET 


snaps cvosc ma sry \\ 
cone Fol off oor Wt 
‘ADaUSTABLE ToANY Size | 
Theo rr ae Sip 


Hunting fo: Help on 


MODERNIZING? 


— then heres first 
aid for you! 


LOOK FIRST 
TO YOUR COMFORT! 


Make you odernized h 
nfortable in coldest wea 
refreshingly cool in summer 
. by applying Balsam-Wool 
Sealed Insulation in the 
Balsam-Wool makes homes more livable 
+ + + provides fuel savings up to 20%, 


CREATE EXTRA LIVING | 
SPACE WITH NU-WOOD! =~ 


New rooms or partitions are z 
quickly built with sturdy Nu- 

Wood Insulating Interior Fin- 
ish—with its beautiful, fade- 
proof colors and velvety tex- 
ture. Nu-Wood also insulates 
and hushes unwelcome noise 


SOLVE DECORATING PROBLEMS— 
ONCE AND FOR ALL! 


Nu-Wood Interior Finish 
covers old walls and ceil- 


—— 
tions. Use with Kolor-Trim 
moldings—predecorated 
in harmonizing colors! 

DON'T WAIT—START RIGHT NOW! 

Ask your lumber dealer for full in- 
formation about Balsam-Wool Sealed 
Insulation and about Nu-Wood In- 
terior Finish. For additional informa- 
tion and literature on Balsam-Wool 
and Nu-Wood, mail the coupon! 


WOOD CONVERSION COMPANY 
211.9 First National Bank Building 
St. Paul T, Minnesota 

Please send me full information on modernizing homes 
with Balsam-Wool and Nu-Wood. I am a 


Home owner (Renter Q Architect () Contractor 0] 
Student 


Nome 
Addrese. 2 
Gir State. 


Babam- Moot aS 


BALSAM-WOOL + Products of Weyerhoeurer + NU-WOOD I 
Buy Wer Savings Bonds and Stamps regularly. 


PREVENT WASHDAY MISHAPS with 
TITE-LINE Clothes Line Holders 


tring your slouhes line on a LINE 


(THE MIDLAND COM 
| SOUTH mILWAUK: 


1OW. ELECTRICAL “APPLIANCES 
searenm aoa 


Store Route Plan = 
PAYS BiG MONEY 


ee 


Wii's Prodecs On, Dig 2:1, Speer, ta 
WORLD’S LOWEST PRICED 


ADDING MACHINE 


EST POCKET SIZE 


Cs BUSINESS OR PERSONAL USE 


Fits vest pocket or purse. Guaranteed 


cum GRIPPER Best reat 


CALCULATOR MACHINE CO., (Mfrs.) 
Dept. 488, P. 0, BOX 1118, CHICAGO, HLL. qa ¢ 
Buy Wor Savings Bonds ond Stamps regularly. POPULAR SCIENCE 


Send for pamphlet telling why your | 
pipe becomes strong 


preventit. A penny 
post card will do. FREE! 
WRITE TODAY e 

TAYLOR PIPE SHOP, PIQUA 1. OHIO. 


MAKE MONEY AT HOME 


MOLD g L6& 


‘and how to 


POU 


"ANYONE raya 
D0 THIS IF 


[PLyWooD 


CARMEN-BRONSON CO., Dept. 9-A 
165 Eost Thied St Mount Vernon, N.Y. 


PATENTS — INVENTIONS 


We will purchase patents, inventic 


processes for 


manufacturing in the U. S.A. ai road 0 
offer opportunities for world-wide distribution and 
sale of your products and inventions. 


J. J. BERLINER & STAFF 
212 Fifth Avenue New York 10, N. Y. 


OTTAWA TRACTOR SAW 


itive safety clatch : 
OTTAWA MFG. CO.,D901 Forest Ave., Ottawa, Kan. 


SEPTEMBER, 1935 


HEAR 


Buy War Savings Bonds ond Stamps regulerly. 


Revoldtonary 


COMFORT! 


7 (ip Beltone 


the QUALITY 
\ SeGF ELECTRONIC 
HEARING AID 


7hés |S ALLYOU WEAR 


NO SEPARATE 
BATTERY 
PACK! 


NO BATTERY WIRE! 


About %2 the Weight and Bulk 
of Most Hearing Aids 


A nationally known quality, lifetime 
hearing aid. Pleasant, life-like hearing. 
Plug in tubes, replaced as easily as a 
light bulb. Inconspicuous, flesh-color ear 
piece and cord. 


BELTONE HEARING AID CO. _v 
Dept.PS-9,647W.JacksonBlvd.,Chicago7, Ill. | 


Sirs: Pleose send FREE booklet on BELTONE I 


Foday! 


MAILTHIS COUPON 


es Your HO 


FOLLOW & 


Enjoy a worth while hobby 
acks “and: other at 
f 


Tes 00 cary to do nowt 


ve Methods—New Materials 


iat Include 
Projects: 
we leat 


h pecemers 
OR MORE on attractive 


‘eau ti ; 
a EVERYTHING 
You NEED. 

IAIL_THIS COUPON TODAY! 


jer MEN and ema 
WOMEN 


fed for’ adhering tertal 


Almost Impossible sx. Exex ny iera lan 


TOOL BOX 
Pisa ebcin posta bas cal gant eel Bete oe 
‘high grade, beavy gauge steel. 


Buy Wer Savings Bonds and Stamps regularly. 


IF COMFORT HAS 
BEEN A LUXURY 


ASTHMA 
RELIEF 


‘A Moder Inhalont Method for 
Relieving the Symptoms of Asthma 
of Non-Cardiac Nature and Hay Fever 


Money Back Guarantee 


‘Send for Free Book, Dept, PS 


BREATHEASY DISTRIBUTORS, INC. 
OF DELAWARE 
65 Cedar St., Seattle 1, Washington 


Use This or Any Similor Product Only 
‘As Directed by Accompanying Literature 


[=z *20] ENGINES IN STOCK 


‘The O. H. Q. miniature gasoline engine that 
ble, Over 100,000 


P, Compiete 
is 


ty to run, Power for all models, 


COD. same day. Send f 
ci 


free 


jete. Send only $1.00—Shipped Collect 


with fiy- 
.ceessories 


'#20.com- 


ustrated 


‘MODEL PY-10 


« | FISHING 


TACKLE 


POPULAR SCIENCE 


100X ASTRONOMICAL TELESCOPE 
LENS KIT 


‘Thrill yourself and entertain your friends 
with such heavenly sights as moon craters, 
the beautiful rings ‘of Saturn, comets 


double stars. Fascinating hobby for you 
or an Ideal gift for that boy of yours. 

Kit includes all optical parts meeded t0 build this powerful 
ous te acope, 3 din. 7a", ei, objective lene and two 
eyepleces of SOX and 100%. scientifically designed 
hed, ready” to. mount. New, perfect 
round und polished. Remaining material 


EASY TO MAKE 
Act angle ton Yo but toy cen flow the ee 
ani titi ea gene nl 
peg Ree 
ae 
ise suri of ete enbeleaby low crt. 81.98 
cei cease aca : 


frones beet guaran 
‘Address an envelope 


P. S. BEELERSCOPE CO. 


FREE 32-PAGE BOOKLET ABOUT 


MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 


Your Model 


LROADER MAGAZINE 
MILWAUKEE 3, WISCONSIN 


DEPT. NR 


WAR SURPLUS BARGAINS 


M2, AME PERISCOPES, new, signal 
ea tanap ee eri tac 
M POWERE GERMAN GUN "Se ae aR { 


Sicitrs 


‘CONVERSION of GOVERNMENT SURPLUS CO., 253 M. ard St, Phila, 6, Pa. 


How to Find a Business You 
Can Start ona Shoestring! 


END today for two new FREE 
booklets revealing scores of prof 
able businesses you can quickly ly 
iaunch ia your own town with as litle as $1500 

no plant, machinery, merchandise or 
itited,betp needed 
“Opportunities for Limited Capital” 
48" pages) potats out dovens of opportuni 
to go in business for yourself. 2, “Your Place 
in the Post War World” (64 pages) describes 
many of tomorrow's new jobs in 14 promising 
justries needing workers, distributors, sales- 
0 and capital 
“To obtain both FREE booklets simply return 
this ad NOW with $4 for one year (24 issues) 
orsonly $8 for 2 whole years (48 isues) of 
FORBES. the Magazine with the new service 
Feature “Opportun i complete details 
of an unusual business opening—every issue, 


Address Dept. E-67. 
Rr 0 RB E HEADQUARTERS FOR 
NEW BUSINESS IDEAS 


120 Fifth Avenue, New York 11, N. Y. 


TRAILER AXLES, HITCHES, AND PARTS 


(© 11 you are interested In purchasing trailer 
Suite techies and other tater paren, contact 

‘St promptly.” Complete ‘hevse talon 

prints. 81-00. Welte for free literature. 

HAMMER BLOW TOOL COMPANY, Dept. D-1 WAUSAU, WIS. 


SHARPEN YOUR DRILLS WITH THE 


E-Z DRILL SHARPENER 


This precision fxtur 


was developed for factory use by aircraft tool engineers, Real shop size and 
s developed for factory ft tool engl B 


‘bbe, Attaches to bench or grinder {rame. ‘Has new PROTH 


‘ou to adjust quickly for dlfferent dril 


jagies. Thousands now 


actories. inrm shops wherever accurate ‘holes are 
ve fatter, driline. perfect hole centers and clear 


at 
‘nce, Guaranteed to do the work or money 


SHARPENS ALL ROUND, SHANK DRILLS FROM THE. SHORTEST 
TO 11% LONG—3/32" TO 1 1/16” DIAMETER 


SAVE MONEY WITH E-Z. Comes complete with Instructions, ready to sharpen your 
dull dlls wood a8 new, Low price of $2.80 because of our volume business on this 
‘wanted precision tool 

hard material, ordinary use, for soft material 

Check or money order for $2.80. WE PAY POSTAGE AND SHI 


FRED F. TEN EYCK, oo snecits %s,"chur: 


SEPTEMBER, 1945 


Sock NUT 


Buy War Savings Bonds end Stomps regularly. 277 


Keep your Plane Irons and 
Chisels SHARP as NEW! 


Unique grinding offachment 6/ 
insures @ pertecily straight 
hollow grind on plone irons 
and chisels. Results in @ shorp, 


keen, even-cutting edge. Adds 

life to tools —permits better 

ond faster work. Enables you 

to de an expert grinding job. 

Eosy fo install ond use. En- 

dorsed by home craftsmen and 

carpenters. Sotisfoction guar 

anteed — write for folder. 

READ-LEWIS MACHINE CO. At dealers or sent di- 
391 Third Ave., Troy, N. Y. rect on receipt of $6.95. 


@1IT’S BIG! 
2612" WINGSPAN! 
@17’S AUTHENTIC! 
Right down tog 
the last detail! 


TPERSOWAL STATIONERYIA 


Your Name & Address Elegantly 
Printed on 40 Sheets Whippet Bond & 
20 Matching Envelopes «++ only «++ 


‘send $1.00 for four 


fe weil clude one extrasnet 
Finez ol any extra chargomor 3 


WESTERN STATIONERY CO. 
Dept: 230-3 Topeka, Kansas 


ONE OF 
MANY 
OUTSTANDING COMET MODELS 


You'll find your biggest model-building 
thrills in Comet's ALL BALSA Solid Model 
of the B-29! A super-kit with many finished 
and semi-finished parts: finished turrets and 
blisters of formed plastic: scaled dual 
wheels, complete decal sheet, many other 
features! Comet Design makes it easy to 
build—cssures better results! 


cour guce = aeo| Tired Kidneys 
Often Bring 
Sleepless Nights 


Doctors say your kidneys contain 16 miles of tiny tubes 
or fiters which help to purity: the blood and keep 700 
Realthy. When they get tired and don't work right in 
the daytime, many people have to. getup nights, Don't 
heglect this’ condition and oso valuable, restful sleep. 

‘When ‘disorder of kidney function ‘petmits poisonous 
satier"tg rin In boar blood, i may als cane nage 
Hing backache, sheumatie pains, leg Daina, toss of Dep 
Sud energy, welling, puffiness’ under the eyes, head- 
‘Eo your druggist for Donate re 
soccemtoliy by millions for over 40 years, They ave 
YOUN ELRANIN | Sy relief and will help the 15 miles of Kidney toes fi 
ram earas ae | Sut ‘poisonous waste frum your blood. Get Doan Pills. 


SIGN EASILY«»o EXPERTLY 
“J PAINTE: LETTER PATTERNS 


SHOWCARDS SEER. 
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SEND For THis 
TIME Saving 


Ohm’s La OHMITE 


iw Calculator 


figures Ohms, 
( Watts, Amperes 
| Volts... Quickly! 
|Any Ohm's Law 
Problem solved 
with one setting 
ide. Alll values direct reading. (4%4"x9") 
‘Send only 10c in coin to cover cost of handling 

OHMITE MFG. €O., 4942Flourney St.,Chicage 44,1Il. | 


ASSEMBLES 5 


PLASTIC 


TABLE LAMP Sf 


Exclusive 
of Shade 


Open for yourself new 
world opportunities with 
another language by 


LINGUAP IONE 


The posewar world will belong 
19 the ewo-language man and woman, 
‘They will be able to take advantage 
of opportur 


es wherever the 


Prepares you, i 
‘any one of 29 world-languages 


SPANISH Pou GERMAN 
PORTUGUESE RUSSIAN ITALIAN, 
NORWEGIAN — FRENCH SWEDISH 


‘and 20 other languages 

You learn through nacural, everyday conver. 
sation. Firge you LISTEN to the clear voices of 
ative teact 


‘Wichoue cost of obligation please send 
| me the Linguaphone Book. 


g Advertisers Please 
Mention Popular Science Monthly 


SPECIAL 
COMBINATION OFFER 
Pa 


cow PR Sitde 
Transparent” Protractor, $4.50 (91.05 Forcisn) POSTPAl 


ese fame 


HEWIG CO., Box P-143, Grand Central Annex, New York City 


Announcing—A New 
Drill Press Accessory 
THE BARRON 


ROTARY SURFACE 
SANDER 


5535 
COMPLETE 


it press ‘Chuck. For surface sanding woods 
metal sueiaces. “Complete wi 
lelanding cop discs. No messy siocien 
absolutely true ‘surtace 
es, s4eDg oF striations ia 
The only tool of its Kind. 
Saito BAY MONEY BACK GUARANTEE loc 3355. 


The IMPROVED Barron 
Multi-Purpose Drill 
sin 


Press Plane} 


et gp ett a of 1 with 
special Barton exta fone hi-speed cuter blades. Thow- 
fnlthed thaveu” Vibauigaless Fits any afi press. 
wished thru-out.” Vibrationless.. Fits any ati 
Shipved prepaid on 40 DAY MONEY BACK GU ARAN: 


Pea repaid a 10 DAN 7 orice oc COD. foe 87°30, 
Baron ALL-METAL 


ee 
Avuxilary BRUE 
PRESS Table 


Hard Alcoa. aluminum die casting heavily ribbed—mach- 


<7 


ined both sides. Has 234 sa. iach exera large working 
suriace. Equip} jarron Steel Planer Fence. 
alto be used for, shaper operations, innumerable other 


‘eal buy at $8.85, exprens collect. 
= Or Write For CATALOG 
INCORPORATED 

it 1, Mi 


TOOL 


drill press uses. A 
See Your DEALER . 
BARRON TOOL co 
70 Archit, 


BARRO 


PRECISION 
ORK SH 


URSELF UP-TO- DATE ON 


co) 


LUMBER & SUPPLIES 


CONSTANTINE’S 
MASTER MANUAL 


Bun Your 
Mame On Tools 


Fecal Name a 
EA 


“Towrwrion tucrwe 


SOLDERING 
IRONS 


(MG. 3 PF Prk. arom 


ONE-MAN SAWMILL (E55 THAN 
mo Money Wy 


te 


"MACHINERY COMPANY, 


Mention Popular Science Monthly 


an BENJAMIN (ai 


RIFLES porgrrgrerzzg PISTOLS 
TARLINGT POSIBLE POSTWAR DELIVERY ASSURED—ACT NOW 
ONCE. teed for wu’ 
Shisee TODAY, BExsantr Mo PELLETS ANE AVAILABLE” 


BENJAMIN AIR RIFLE CO.811 MARION ST.,.ST. LOUIS 4, MO. 


‘FREE ILLUSTRATED FOLDER ad complete wecie- 


“The Book They're 
Talking About” 


i 
“ART ANATOMY 
FIGURE DRAWING 


BENJAMIN AIR RIFLES aed AIR PISTOLS AT 


SPECIAL 
BARGAIN! 


High 
manta! 


{Unita Catalogs on reuvest 
"ip thin ad, vert 


CAE OLSON RADIO 


* WAREHOUSE, 


280 Buy War Savings Bonds ond 


250-FT. WIRE 


juality stranded No. 20 Wire for hookup. 


and oddress in margin. Moit with $1 10 


jcfurer's ‘cancellation, ACE NOW! 


73-K Mill St, Akron, Ohio 


POPULAR SCIENCE 


Stomps regularly. 


CONVERT YOUR LATHE INTO A 
lA THE OWNERS PRECISION MILLING MACHINE 
IN LESS THAN THREE MINUTES! 


AUTOMOTIVE REPAIR MEN! 


‘USUD OXTENSIVILY BY U. 5. GOVERNMENT AS PART 
(OF MOBILE REPAIR TRUCK STANOARO FQUIPINT 


IMMEDIATE 
DELIVERY, 
NO 
PRIORITY 


ED 


‘GLOBE ©: Ropucts, SRAMOTAC LURING <0. can MILLING MACHINE, TOO. 


CASTING RODS and FLY RODS 


Make your, own with ur 
a 


trom 

sun Rad wi etn. ne literatare 

hoffe epi2.50. Taper BISHOFF “MFG. co. 
Dept. E, 9535 Ohio St., Detroit 4, Mich. 


‘DURAPOINT DRILLS FOR ins, HARDENED STEEL 


Style S (Standar 


PRICE LIST 


Length 


Rs 


sasesubssuasieg 3* 


1 


sstotsssstrsnorsrerseseanony 


up to 1 obtainable at proportionate cost 

Brils'in tthe ang aunds now in Hock. Wolerance normally + $f, 001 for 57 entra: tlerance of 0015 

8 special order. Please @o not order cower ioierance than 70 Be eed Bale bee “Seow Sten special order All dls trom te 
ice fy your 


Doropetnt Glee Cater, he e perc eter eon a whee! cater for chelor coming. $2.50, Fexpald, 
DURAPOINT TOOL COMPANY, 4342 UMATILLA STREET, DEPT. S, DENVER 11, COLORADO 


THE MERRIAM-WEBSTER 
Book of 


IOGRAPHIES 


Re gotirely new work by the famed 
editorial stall of Webster 


‘explorers, writer 
Kio person 


of activity, 
HOGRAPHICAL DICTIONARY 
able source of i 
for writers, speake 
ages, thumb. in. 4 
ookdealer, or from the publishers. 
ERRIAM COMPANY 


AUDELS 


POWER PLANT 
ENGINEERS GUIDE 


WITH QUESTIONS AND ANSWERS 


\. NEW FROM COVER TO COVER! 

est PUBLisHEeD—ror an 
Engineers, Firemen, Water Teod 
em: Olers, Operators, ‘Repair 
Sea and Applicants for Eo! 
‘Deer’ License Examinations. 


ae TEraioears” 
so esate Sekai, 
a7o0 RLUsTRANONS: FULL MOCK 


LOO] FiceeENost 


neering, Including Baller Con 
struction, Operationand Repairs, 
‘Given practical Information on! 


‘ejectors, cooling towers. evaporators, steam and hot 
watereating. pipe Stting &-tubiog- Contains complete 
ata on all thpen ot Steam Engines and Turbines, 10- 
ieators, Valve gear. Valve setting. Ale Compremors, 
COMPLETE Hoists, Gasand Diesel Engine Operation, Lubrication. 
Pay ‘Lh Get this_ini 
ony Em 


deniers wre nan aeetcn aa tenet 
LEP SR, BS ot epee 
une 

ae 
‘Bastesed be 


we Deparment, 
tay users of Marsh Stone Ma 
chines, Brushes, Taks! Thee 
to meet Gov'e Spec 
374%, 1/2". For sample 
shippers’ handbook snd prices 
Pic this to business levtechead 
via you name 
MARSH 


STENCIL MACHINE CO. 
64 Marsh Building 
Belleville, Ul, U-S.A./J 


STRELWISNNES 


* (NEW Sora Gift for 
(NEW Flo cece ee Man / 


ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street 
CHICAGO. 1LLINO's Moaaoiad 


FISTULA 


FREE BOOK—Explains Facts 


Fistula, Rectal Abscess, Piles and other rec- 
fal and gilon disorders are dangerous. A new 

ce explains corrective treat 
lent Write today. Tharnton & Minor Clinic, 
Buite 949, 826 MeGee St. Kansas City, Mo. 


SENSATION OF THE DAY—and night! 
vacame | § ENJOY and PROFIT i 


“25 | & THIS BOOK of over 100 


Powerful...stiking in design 
built 16. specications of 


Durable cl ple cove Uses 
andord "Ssine boven, $265 


fon floor. Weight only 4 ozs. 
without bot 4 AGENTS WANT! 
Petition switch steady, signol Wise fr evcnty, We for tor emecinn 
‘ond safety. Ploted reflector. ict pee uae 


RANAY CO. ero 


00 Starts you ina business 
of your own. 


PRACTICAL PROJECTS 
‘You will have no trouble in 


w. HL PETERS & ASSOCIATES, Printers, TROY, ono, 

Here's the NEW | 
R—Y—T—O—N 

SELF-ADJUSTABLE WRIST WATCH BAND 


2, year or Ina, sy, We, ervetal- 


NO EXPENSIVE 
TOOLS NEEDED 


York city 


12 PHOTO and INITIALED RINGS 


THE NEW MODERN LEJAY 


| FAST-FREEZER LANs 


FROZEN STORAGE $1.00 


For Fish, Meat, Fruit, 
From 5” above to 16° 


ARC WELDERS | :23,~ « = 


able. | NO KNOWLEDGE OF 


Hawthorne, Calif, 


Post War Models now ava 


Most complete’ line of welding | "REFRIGERATION 
From $20 to $200. — - REQUIRED 


—Plans are easy to follow 
iy have much of 

‘hand. FAST 
de from these 


Brazing, preheating, cutting, 
spot welding, are soldering, pipe 


|, 110, 32 Volt Models 
UNCONDITIONALLY 


‘GUARANTEED 
Highest grade of materials used | ‘BOTH 
fn ‘constriction 


There is a. Fomey Product in 


J every town in the U.S.A. | for only 
oe Also have used Welders. 


fects FORNEY MFG. CO., FT. COLLINS, COLO. | |$9. 25 
ET 


SEPTEMBER, 1955 Buy War Sevir 


since 1938, 


Tor both ‘the: 
plans and the LeJay’ Manual. 


723 LeJay Building, 
MINNEAPOLIS — 8 — MINN 
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Men Who Make Things say: 


KEEP THIS HANDY! 
you'll find it 
helps in no end 


In any type of homecraft, there's no limit to the 


things you can do with Durham's Rock-Hard Wa- 
er Putty, the n powdered plastic, Molds 
ting fi Fills chipped places in antiques. 
lasting repairs in wood, plaster, tile or 


ite. Sp, ecgnomical just 
lise, “Hardens quickly— 


then ‘you ean 5 inti 

Most patching materiale may shrink, chin off or fall out. 
Dut Durham's Rock Hard "Water Putty does not shrink 
eisticks and’ stays put. Order from your lumber, hard 
ware oF pait dealer. 


SPECIAL — 4 lb. can only $ 


To. home eraftamen, we will ned the. big te 
ound eam, postpail anywhere in U, S.. for only 
¥ Si 7 4 . We guar- 
every ‘cent 
. Order today. Donald Durham Co. 
“Des ‘Moines, Towa, 


FALSE TEETH 
FIT TIGHT 


inconaitnaly Svarom 
Dental Products Cor 


Are you a square peg, in @ round hole. unhappy at 


Rome or ‘in your work’) For more than 1a years T 
have been helpin en find’ thenisclvex, 
their talent possibilities, aptitudes and handleape. Tt 


Yau, are discontented at, home 

What About Your Future", wh 
pew slant on your future happens 
FREI Btinker (2), Joplin, ‘Mo. 


at work send for 
ch may give you a 
Success, Tt 1s 


When Writing Advertisers Please 
Mention Popular Science Monthly 


SERVICEABLE — 
ENDURING 


284 


‘A mechonic is known not ony 
bby his tools, but by the way 


Buy Wer Sevings Bonds and Stamps regularly. 


‘The DE LUXE 


200-PS LAFAYETTE 
NEW YORK 


POPULAR SCIENCE 


Not Just A Model Airplane Engine ... | 
But a REAL AIRPLANE ENGINE 
Built in MINIATURE! 


{hi marl tle Spider 
fie fer HEAL alriane ene bat 


coe Thi xe ioe i ‘weighing only. 2 
eae roximately ONE-TALP, WF. at aa 0 a ti m 

(8 and FLIES like the real thing. 

‘Also For The FIRST TIME & 3 BLADED 

‘All: Metal," ADJUSTABLE ic? prereiienat 


Morton Adjustable Pitch Propellers ea 
Bilin it foe tar Mast tated ‘etal "ier ae 


ins Send 
gine. and. Accessories, Ineluding Assembly 


MORTON AIRCRAFT. CORPORATION. IN. Dept. 100 
327 Harney Street, Omaha 2, 


AUTOMATIC RETOOTHER "°S.ws"” 


Makes New Profits 
Cuta new teeth in 50 sec- 
conds! Any size tooth 
4 to 16 points. Old 
teeth fall off as 
chips. Simple to 
operate. A perfect 

sob. 


BURR MFG. C0. 223.035.4335 
ATTENTION! 


ORGANIZERS - DISTRICT MANAGERS 
The Original 
War Surplus Reporter 


ogultes, the full time service of bia 
me es, Sonaclogaly 


Sas 
aaa 


W your iden of success in Selling ts Up to 
EVERY day. then wire or write quickly to 


EXECUTIVE OFFICES 


THE WAR SURPLUS REPORTER 


Tends on 
is Pz; 


Priceless antiques restored by Ira Ebersole famous 
decorator of Chambersburg, Pa. The all-important 
finish is provided by Valspar. 


byability 
jr et 


Whether it's the furniture you prize most, or 
just the floors which the youngsters have 
scraped in their playing—your home deserves 
Valspar. Even when boiling water is poured on 


| it, Valspar never turns white. In addition, Val- 


spar enhances the beauty of the finish. 
eee Remember, Valspar 
a stands up fine/ And that 
means Valspar paints 
and enamels as well as 


c the famous Super 
begro Valspar Varnish, Always 
were ify Valspar. 
rte specify Valspar. 


_\ALSPAR 


VALENTINE & CO, INC, 11 E, 36th St, Now York, N.Y. 


20 £. JACKSON, DEPT. 502, CHICAGO, ILL 


Buy Wer Savings Bonds ond Stamps regularly. 


GET THE IMPROVED 


| & SUPER DRILL GRINDING ATTACHMENT 


round shonk dil from 3/22 te 11/16" diameter. Grinds old, broken 


wr grinding Shorpens 
Kyo, Drill efter grinding or TUH dels like new in four accurate drill polat ongies 49" S9°— 69°88", 
Pe Cuibes NEED FOR PROTRACTOR Gri 
read te tom 4 
b oweropsated grinding wel 


PRI Grinding Wheet 


Jrnay NEW DISCOVERY 


ORNAMENTS, JEWELRY, ETC. 


GLOW IN THE DARK 


EXPLORE THE MYSTERIES 
OF SCIENCE ! ¢ 


common objects. Over 100 ill 
below today for your copy. S 
money baci 


SEND NO MONEY NOW! 


SOPULAR, SCIENCE MONTHLY, Bent. 95 


i 
| 
| asx 
| Please cond me WONDERS THROUGH THE MICROSCOPE. 
[will pay postmen only 81,00 plus postage on delivery 

| You pdnrantee complate satiataction orl may return bogk 
| 

| 
1 
1 


‘Special Order Divis 
Ces Service Olt Co., 401 Hew York Ave, Trenton, H. J. 


———Pinwe send 


in 10 days for full Fefund, 
NAME. 
ADDRESS. 
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A DYNAMIC 


HEAVY DUTY 
INDUSTRIAL WELDER 


TO SAVE YOU VALUABLE 
TIME and MONEY! 


Designed to Do High-Grade Welding Inexpensively 


Maintenance men, farmers, mechanics, machine shops, 
‘auto, general repair and job welding shops 
using the DYNAMIC WELDER find it so indispensable and 
useful that they cannot afford to be without ii 
ced you con easily learn to do a va 
‘grade welding jobs by following the practical, simplified 
‘operating and welding instructions furnished. 


WORKS ON IRON, STEEL, BRASS, BRONZE and-OTHER METALS 
Hos eight metallic and carbon arc welding heat stages. Does work 
You would think only possible with o larger, more expensive machine. 


READ WHAT USERS SAY... 
Repair Shop Owner says, “It will do more than you say” 


FOR ONLY 


23° 


COMPLETE 


AMAZINGLY SIMPLE 
TO OPERATE! 


This portable Dynamic 
eosily carried 

right to the job, can be 
‘operated from any con- 
venient properly wired 
M0 Volt 60 cycle 


ict “l won to s0y | operate o reper goroge ond om more thn satin 
‘ih the welder, W wil’ do more thon you 107. ~ Butler, Odio 
BICYCLE 
REPAIRS i <I It's the Greatest Portable Outfit 
HOME “Now | om equipped forall kinds of welding ond | mus soy 


Ah APPLIANCES 


ae 
a 
iS ‘wonderful welding produc. 


= Better Than | Expected 
SHOP “thave done quite o litle welding with my welder ond will sy itis better 
MAINTENANCE ~ AUTOMOBILE than | expected. The price, convenience, ond voriety of work thot con be 
REPAIRS done with the Dynamic are the cttractive points.” W. RP. Portland, Ore, 


EASY TO OPERATE! 


DYNAMIC SUPERCHARGLD WHDER 


LN GET DETAILS ON OUR 10-DAY TRIAL OFFER! \ 


Once you see o DYNAMI operation you won't want 
to be without it. Its simplicity will amaze you. In a year 
the DYNAMIC only costs you about 6c a day. Comes 
complete, ready to operate, with helmet, rods, cables, 
electro: 
else to buy. 
particulars on how to qualify for one of these amaz - 
4 ingly low-priced welders. Act now while they are still 
evailable. 


13 East 23rd. Street—DD 
CHICAGO 16, ILLINOIS 
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IF YOU'RE PLANNING 


| Write For It Today! 


Every man who owns or plans to build a shop 
will want this new 36-page catalog. All mod- 
els of South Bend 9-inch Precision Lathes 
are shown in color. Complete specifications, 
including capacities, speeds, feeds, and weights, 


are printed opposite the illustration of each 


Lathe Builders For 38 Yeors 


= SOUTH BEND, LATHE WORKS 
456 EAST MADISON ST. 
288 Buy War Savings Bonds and Stomps regularly. 


oo (ret This New, 


FREE 


ON REQUEST 


lathe. Practical attachments and accessories 
are also shown. 


The South Bend 9-inch Lathe is a precision 
tool, designed and built for fine machine work 
—in steel, cast iron, bronze, tool steel, fibre, 
plastics, bakelite and similar materials. It’s 
the very heart of the well-planned shop. Write 
today for Catalog 9-G. 
LARGER SIZES OF SOUTH BEND LATHES 

South Bend Engine Lathes and Toolroom 

Lathes are avaiable with 10", 13", 1g", and 

16" swings. Precision ‘Turret. Lathes are 

tnade with 1" and 1° collet capncttics. Ine 


formation supplied on request, specify size 
‘of lathe in which you are interest 


* SOUTH BEND 22, INDIANA 8 
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jobs TODAY-and in POST-WAR 


Brought to You by 28 Leading Experts from Columbia, M. 
Carnegie Tech., Georgia Tech., many others! A Practical Mathematics 
Course in Four Volumes! Used by Over 100,000 Men in Shop and Office! 


“LIMAXING its achievements in 

adult education, the NATIONAL 
EDUCATIONAL ‘ALLIANCE now 
announces a new streamlined Course 
in Mathematics especially designed 
to answer the thousands of urgent 
war and post-war calls for mathe- 
matically trained men in virtually 
EVERY field! 


lematically trained man 


flded advanta ts the better 


ae Maen” petceation 


ekly—and wil 
ist-war change-over 

ectiine fndaster, 
.E, 


lonly a few’ months—a practical 
2s 


Working knowledge 
ranches of mathen tical 
lspplications, Te comes to in four 
frofumes  alied ‘with iilee scination 


Hegsons designed for home study, 

‘ou receive instruction from 28 
instructors. € from outstanding univer- 
ities, Hach instructor has been selected ‘be- 
use of his special knowledge of = particular 
ranch of mathematics ‘because of bis 
bility to simplify and’ streamline his ine 
tructions. 


Over 600 Helpful, Graphic Pictures 


foremost 


and Diagrams! Nearly 1300 Pages! 

io previous mathematics knowledge is need- 
id under this ingenious teaching plan. You 
tart with Basic Arithmetic. and proceed by 
asy stages to. an understanding of the most 
‘dvanced branches of mathematics 

‘You'll lean how to use Algebra for short 
suts in daily shop problems,, 

fork, in tool and die maki 


etal work and. pattern making, in.of 
nicratery. Yourl earn Row to: apply Geome, 
ry in chemistry, mechanic leit am 
radio, in the drafting room. You'll leara how 


-to help you qualify 


., Cornell, 


10 employ, Trigonome caring, lathe 
Senters, “blueprints, “die” shneke fic. in 
‘anding, ‘navigation 


design and production of guns, planes, tan) 
ships. dams, bridges, motors. 

fou'll learn Practical Applications that 
res, can, se, foe t and 
jigger pay, now and in peacetime. 


Jermally, mathematical, traink 
comprehensive as. these 
Courses-in-1 woul 


at our’ risk and expen 
Mail coupon below—get the 
fe FREE Ex- 


ines however, it you 

‘oroughly convinced that it 

help you advance to bigger e: 
ings, keep it at the incredible bar- 
gain price and eas; 

coupon. But you must ACT 

tion has been rigidly limited 


‘erms shown in 
OW! This edi- 
restricted 


ae 
eB. 
eh Setncevartia 

Sa 


‘grea if you return the set! 


‘ional Alliance, 37 


LOGARITHMS 


of the 
Handie-Tallsie 


eart of the handie-talkie is the dry 
battery that powers it. These days, it 
ically different battery, like the 
Mallory Tropical Dry Battery —origi- 
y developed by Mallory’ for the 
corps in response to the demand 
dry battery that can “take it” 
e conditions are the toughest. 


nditions the Mallory 


life of 


In all sorts of weather 
Tropical Dry Battery 
ri It gives from four 


proved its capa 


th ventional battery it replaces. It withstands 
high temperatures and humidity which ruin ordi- 
n . It giv ater power with 


ore, its voltage remains substantially 


Tropical Dry Battery n 
ame amp 
nittently or continuously. 
t to send it into action 
done a job in providing 
nance for the handie-talkie, 


operated inte life, 


“ehelf-lif 


more satisfactory perfor 


ts for the handie- 


utstanding battery improvem 
talkie and other military e 
similar vital betterm 


sipment fores 


{ealed container 


military m 


ath have precluded the production of 
ing life civilian types as all T 


to the armed forc 
when civilian mode 


embodied in hearing aid batteries to 
their utility and 


, The realization of 


MALLORY TROPICAL 
DRY BATTERIES 


ALSO MAKERS OF 
ELECTRONIC PRODUCTS—AND MALLORY 


Tiede art 


ICISION METALLURGICAL AND. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


